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PREFACE 

I lOU inure lliaii liflv \e:iiv nic<'ii;iini-:il ami iiiM'UliM’ macmiilv lias 
i bcuii proiliiciii^ iiiac'liincn fur ii>r in riililicr iiiaiiiilauinrc. In 
criiilc riililicr wiisliiiii;, niixiii:;'and calciidei'iiie llin iirulilciiir were 
(nice lliuiii;lil lu lie euiii|iaralnel\ 'iiii|ilr and llieir Miliilnnt annul ilie 
.same llie Wurld mer. Iuda\. iiuuinei. M'uren ul new ainl inure elli- 
eieiil niaeliines liandle neu niinm and iiiliiiMte e,jii]|i,iiiiid' .iinl 'lie 
.sini|ilieity disajifiears. M\en in llie |ire|iaral mn ei ii,- emne ni..ieii.il 
for ninrkot, niiielilner\ is tu a niarkeil ileeree sii|i|)laiilini; mind laliur. 

liiililier niaiiiifaeliire. be il nuie.l, dnides iim’iI jnlu -unie ilnrieen 
well delined elasses. In these lines llie'e are eerlain nasie nrueesses 
llial all use ■ uiisliini; and niiNina. lur e\ani|iie. Il i~ Iriie . I'u, iliai 
niusl. uf llieni make eemeiils. lur llieir uwn ime al hai'l , dial a meat 
niimher use liihiim maelnnes; fhal s|ireadei' aie ii-ed ie .aiieis iliaii 
■■|iruol’ers.'' ainl so on. I'lie ulijeet uf this \uliiiiie is t., reeurd ihe 
niaeliines lhal are uf eeneral a|i|iliealiuii eilher lu ail ur a 'iiimher ut 
the lines iiilo whieli die trade is dirided. 

I'll this end \uliiniinuiis mailer has been eulleeleci irum inaehinerv 
makers the world uver; fruiii rubber laeiuries. fruin jialenl sneeiliraliuiis 
■' .Vnierieaii. I'!iii;'llsh, (ierman and h'l'eneh. riieaeiiial laliieul sueli 
a eiilleeliuii lu the rubber maniifaeliirer. whaleM'r bis line, shuiild lie 
ereat. bill Ihe snitueslive \aliie will he eren ii'i'caler. 

To llie iiiainifaeturers of riihber iiiaeliinerv in the I'niled States. 
I'.iie'hind. (ierniany. 1''ranee and lleleiiini. the anlliur lakes ihe u|i|ior- 
litnilv to e\)ire.sh his tliank.s. i'iieir e'eneruiis jironi|)fitiide in fnrnlsh- 
intr jilioloi;ra}ilis, bine prints and details of s|H‘eial maeliiiies has made 
the ta.sk of arranjtement and de.seriptioii niiieli easier and the book far 
more eoniplete than it eonld otherwise have heeii. 

The tiles of the “India Knhher Journal.' and "(innimi-Zeitnii!;'' 
ain] “Le ('aontehone el la Oiitta Pereha" have also been of delinite 
assistaiiee in the eolleetion of material, and niv ileht to these eveelleiit 
journals is p-atefnlly aeknowledired. The members of my stall', also, 
anti varion.s riihher engineers have inatorially liirliteni'd the labor of 
pnttiiie' the snhjeet matter into shape. 

That there is mneli yet to he done ere rnhhor jiroeesses are meelian- 
ieally perfect none will deny. If, therefore, by reeordini;' what has 
been done the writer is able to help the rnhht'r trade toward trreater 
triumphs, his aim will have been aeeonipli.shed. 

TTl'MtY r. Pr' ISOY. 
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CHAPTER 1. 

TliK WASIHXC OF ClirDF i;ri!i!Fi:. 


C ^liCDF riiblicr (wild ) ns it cdiiios tii tlio iiiiirkot !i|i])(‘ars in ii frn'iit 
/ \:ii’i(‘tv (if fciniis- --liniiis dr iicllcs, ImlF. slrips. s;iiis;i"cs. Imrii'. 

, Hakes and all e(indilidns nf scrap, ’l ids riililier is packed In rdn,!;li 
li(n\cs. in ca.sk.s and in dales. 'I'ln; inainii'aetnrer, nn reeeirinir a let at 
(nice (ipeiis llie paekafi’cs. weiji'lis and tares tlieni. F.aeli let is slereil sep¬ 
arately. pndVralilv in Inns nil tlie proiind Hour of tlie store-rnoin wliieli 
slionld lie as near as jiossiMe to the wasli rooni. Slorap' rooms tor rnlilier 
.slionid lie lireproof. dark and cool. ’I'liere is no necessity for tlieni to lie 
damp. Cement floors are the lie.sf and slionld lie elianneled to allow tlie 
vafer tliat drips trom tlie rnlilier to run away. INdles of tine I’lirii can lie 
ptit in lieajis of almost any size, indeed, in ease of fire a biir lieap is a 
proteetion as tlie mass will fflaze over witli melteil rtiMier and tlie inter¬ 
ior lie siiveil. For lower trades of rnlilier it is well to Lave the Inns 
slielv(‘d ,'(i tint tlie rnlilier eannol beat and fnrtber deteriorate. Findi lot 
slionld be tanked and record kept as to eonditinn and weielit. and fol¬ 
lowed tlironi!li tlie wa.sli room and dryiny room, tbat bandliiifr. shrinkage, 
etc., may be known and tlie cost aeetiralel\ estimated. 

In till wild rnbbcr there is more or less forcigti matter tliat 
must ’li(‘ rennned before the rubber can be used in inamifaetured poods. 
'Die foreipn substanees are bits of bark, leaves, splinters of wood, sand, 
fibre, eartliy matters, etc., etc. 'I'lie only e.\eeptioiis to this very peneral 
rule are deresinateil and plantation rubber. Alaiiy miiiiufaeturers lind 
it worth their while to wash even tbes(' sorts, as the pr(iee.s.s seetiis to 
resttlt iti a better and toupber prodttet. 'I'lie primary process, wbatever 
the line of rubber mamtfaetttrc, therefore, is that of wasliinp. This is 
really mo.st importatit. for the cleaner the rubber the better the nianu- 
faeturyd product. 'I'be wa.sb-roiiin emiiloys heavy niaeliitiery, hot and 
cold water and steam, and is, therefore, a slojipy, dirty departtnent, 
the iiir full of vapor and ofteti smellinp vilely. It is. therefore, prefer¬ 
ably separated from all other departnionls. 'J’he workmen usttally wear 
rubber boots and rtibher aprons, and for tools have bale hooks, hip 
knives and shovels which are ttsed otily at intervals. *' 
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Sol'IKM\(i T\NKS. 

f'nidc nililicr in pclk^, linM|is, is nfrcn inirtii-iilnrly liiird and 
intractaldc. Il cmdd Im tui'ii In pieces li\ nnndiines. Im) af tlie expense 
Ilf nun-li peu-ei- and fre'|nenl li|'eal<a"es. Il is. tlierefure. first sdflened 



i-'lu. 1.- Sul ir\iM. 'I'SNK \M) C M.l 



Ip iniinersinn in warm water. I'ni’ lids pnrpu.se "real \als. called li.v 
tlie Knu-lisli. I’ieklinu- Tanks, are cnnstrneled se that llie.v can he idled 
with water and the water heated hy steam jets. The.se tanks are tisnally 
hnill accerdiiii;' to the ideas of the users. Some have the toji llnsh with 
the lloor. and some ri.s(‘ li\e oi' si.x feet ahote il. Soimdiines they are 
of ]daid\, other times of iron. Some are open at the top. others closed. 
It does not matl( r much whiidj form.s are followed, jirovided they arc 
.set to fill conteniently from the storehoii.se. and he ('injitieil jn.st as 
conveniently for the washers. 

In Fit;-. 1 is shown one form of tank which is used in a number 
of rithher factories, cspeidally in (iermany. Instead of throwinsr the 
law laihher directly into the tank of warm water, it is placed in a ]ier- 
forated Inicket'.l and lowered into the wann water in the tank ]>, 
where it is left for.a siilficient lenirth of time to prepare it for working. 
Where the ipiantities of rnhher nec(“ssilate a tank of large .size, the 
weight of the hiiidicl will call for .some mechanical means of rais¬ 
ing ami lowering it into the tank. 'I'liis is done hy means nf^. chain 
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'I'lio modcri] ciittiiifr iiiHcliiiic far doiiijr this work is shown in [’ij;. 
2. Al A is shown a iarf,nr circnlar knife prolectwl on the toj) and rear 
l>y a piard /<’. t' is an adjnstahle hatj<l Jever with a piate ff liy means 
ol which Injnps of riihher of any size may he held down airainst the 
table U. J!y means of ilie sprinjr R the lever is held down while the 
rnhiier is heina' cut. I’he knife is operated hy pulley I'\ tight on its 
shall, the olher |inllc\ heini; loose lo alhiw the machine to he thi'own 
out (jf ojieration when desired. The lahle II ina\ he moved toward 
the knife hy pressina the io<it lever /T the Table returning to its oriainal 
positl<in when the lever is ladeased. ]ly tin* use of this nnndiine tlyi' 
rnliher may h(‘ (jiiickly re<!n<*e(! to small pieces whi(di arc more easilv 
run ihronah the rolls of the washer. 



I'or line sliridding of jisendo rnhhers there is a Knropean ma<-hine 
ot value. It is in hrief a drum, from the face of which project 
knile jioints set ohli(|nely ami acting like planer knives: that is. 
projfrting (“nongh to cut only thin .shavings. The rnhher is sent to 
the machine as dry tis may he. Over the machine, however, is a 
water jet to hel]i in the cutting and to cool the knives. A lump of 
ruhher is .set on the frame of the machine and held iigainst the wheel 
hy it lever <m which is tastened a pre.sser plate. I'he drum revolves 
at great speed tiifd the lump is forced again.st it until it is cut 
into thin shavings. 'I'he imichine. I’ig, ". in detail Is as follows; 
.in the rim or snrta<-e id' the Iron drum are kM a uumher otihlades 
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E ill tlio tiollcis /;. ■riii> ili-mii is I'iiilu to loll iiiolios ill wiiltli 
iimi iho kiiiios (‘xloiiil tliroiiiili sjoi^ in tho siiflnoo ol tlio ilriiiii nioiio 
iiliiKisl its entire Jeiiiflli. 'I'lie Iniiid loier (' is iiiiolod to tlie rr.-iiiie id' 
the iiiiioliiiie iit //, iiiid Inis ntfnclied to it n pliilo E. liv inoiiiis of wliioli 
tJie bill! ol rubber O is loroed iieimisl tlie iron drnni ns tlie lalU'r 
reiolios 111 liioh ^pood. In or<i<‘r lo iiioreiiso tlio prossiiri' ill wliioli the 
rubber is torood neniiwi ibo drnni. or to hIIom iIio uorknien to liiive 
botli blinds free, ii jiednl D i^ iilliioliod lo iho bii-o of llio friinie and 
|d\olod lit k. \\ bon llio poiliil or lininl loior is roloiisod, llio woiolil E 
Is siillioioiil lo pull llio piiilo /’, biiok li'oni llio di'iini, lliiis iillowiiii; .1 
new bull o] rnbbt'r lo bo iiisorlod. I lie sliri'ds ot rubber, iis lliov are 
out 1 roin llie bail, iii'o oniielil in iinv siiitiililo oontiiiin'r piiioisl under 
1I10 drnni. .\ sii’(‘iini ol walor Ironi an oiorbond pipe is allowed lo run 
upon llio rnblior in Ij-oiit of ibo bindos in order lo faoililato llio oiiUini;. 

'I'lie rubber wlioii nol ibiis onl is led lirst inlo llio oriiokor-wnslior. 

I lie .11-11011 ol Ibis niaoliino is lo lour or niiiiielo llio ruliber. releiisinir 
the ilirl iiinl bark, wliioli are wa-liod iiwa\ dnrine tlio operiitloii bv a 
.streiun ol oold water, wliiob ]davs upon tlio uiiiss. I bo oriioker-wiislior 
IS a lieiivy. two or lliroo-roll t\po ol niaobino. Ibo size and ininiber of 
I’olLs depeniliiiif on the ipianlitv ol niiiloriiil to bo liaiidlod. 

1 ']■'111 it tlie partially oloiinod rubber Ibon jiinsses lo tin- two- 
j'oli wiisber (or to llie tub waslierl. I bo proi'inoe of the Iwo-roll 
iMisber is to oouifdoto tbo wasliino proi-ess and to slieet tlic torn rubber. 

arm water is Usod on ibo mass to ju-odnoe a doirroi- id" stiokiness. 
ibiit tlie notion ol tlie rolls may form il inlo sbeots. Cold water is tben 
Inrnud^n and ibo sboots pa.s.sod tbrono'li tbo rolls ropoatediv until ooni- 
plotoly olean.sod bs Ibe knoadiii" aolion of Ibo rolls and the rimniiur 
walei-. 

Two-Eoli. Wasiiuiis. 

'riicre is a pri-al \ariol\ of wasbors in use in Ibe world's rubber 
mills, blit a majorily.of tlieiu are of praetioally tlie same design; that 
is. they are usnalli two roll maobinos. (be rolbs "eared in diflFerent 
speeds and riinnin” toward eaob oilier. In rubber jdanlations prao- 
tieall;^ lbo same I \ po ol a niaobino is used, run eltber bv band or bv 
Jiower. and in some m tbo lareor planlalioiis batteries id’Tiiaeliines arc 
employed. As plantaliou rubber is wasbed very soon after eoatrula- 
tioii. tlie iiuiobine may bo ipiite ii^lit and does not take nearlv tlie 
amount of power to run rbat tbe same type.s in rubber faetories oail for. 
It .sboiild be remembered that wild rubber sin-inks anywhere from 12 
to fiO per eeiit., and that while a -oiisiderable peroentiifce of this sbritik- 
age i.s fue to the water extracted fi-om the gum. a great deal is foreign 
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nuittcr, itKire or loss jiijnrious. Jt will iit once be asked wh} 
iiiiiiiufaotiirors bavo not insisted mioii nibber l)ciiig washed at the 
source of suj>|>Jy and <l('li\erod clean and drv. tlnis saving imich in the 
way (jf freights. Tlic e.xjilanation is that as .soon as rubber is washed 
and ])crhaj)s massed and its physical aspect changed, it is so easy to 
amalgiimate iiil’erior and sii[)erior ipialities that manufaeturers decline 
to take the risk of being eheatrsl. and have cotisistentl\ frowmsl upon 
all stieh suggestions. There have been, however, and still are. crude 
rubber washing e(jnipanies in various jiarts of the world that have done 
a fair business, but none of them have h(!en eou.sj>ieuously succo.ssfBl 
as y(g. 

'I'bere are at present some forty companies in the world making 
roll washers, and their patterns are more or less similar. Tt will, 
therelorc, he su1lici(‘nt. in descrihiug these m.achines, to take examples 
from the output of any of the higdier class of machine manufacturers 
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to kco]i mit Witter iiinl ilirl. Tlie lieiiriii!; siirfiiees lire eliiimieled to 
insure perfeel iulirie.ilioii iiiid liroiize^lined in tlie sections exposed 
(o ffreiilest weiir. Oiliiiir ileviees ensy iiiid siif'e of iieeess lire provided. 
The rnlLs lire of lull’d ^rii_\ eiist iron. I he urooies or eoi’niit'iitioiis 
of hoth rolls lire milled in sjiiriilly iihiuit four to tlie ineh. The front 
or driiiiiu’ roll retohes in slutioniir\ hoxes. The follower ndl is 



i’ll, t 1 wo-ICoi.i W'xsiir.i.. 


lii’oiieht* into lidJiistiiienf hy nieiins of steel ndjnstiii!; .screws, workini!; 
in hron/e nuts .set into the hiiek of the friinies. 

d'lie pouer is ordiiiiirili tiiken from the miiin shiil't hy mentis of 
II eliiti’h mid pinion. riie hitter eiiiiime' :i sp ir it'eiir. k.’ved to the 
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froni oil Clips /■'. The riihher to he wa.shed is placed helweeii the rolls 
ind run over and o\er the front roll. A r(>niovahle ]ian J’csls upon tin 
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tlic toj> roll. Ill ojifriitioii, tlic iTiiclicil nibliCT is plncwl on a 
table ill front of llie macliine wlieiice it is foil. As tlio riiliber sliccts 
it is caiistht umler tlie inacliiiie by a coinoMir belt, while the 
dirty wafer runs over a proteelor that enters this belt and avoids further 
contact with the washed rtibber. Stteh wasliers are not used in tlie 
United States and their talite ajtaitist tlie wasliin- with the rolls side 
by side is [irobleniatical. 

Tin; Ki',-Jloi,i. Was 11 kks. 

j.ihe tbreeroll nasher is designed to handle larije (|tiaiitities of 
rubber after it li;is been pasMsi tlironub the '■eraeker." It has a cajnieitv 



I-IG 5.— TUUKI.-KuI.L t'UALkEK WasIU.K. 


nearly double that of a two-roll macni^e of corresponding size, while 
only one operative is rcipiired. The frames arv heavy, .strong, .should 
be aeeura'cly .squared as to each other and .securely held iti place by 
strong stay rods or bolts. The oa|is are located on the front of the 
frames to facilitate removal of the rolhs. They are of heavy cou.struc- 
tion and jirovided with .strotig bolts to resist the jiowt'rful thrust 
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UUBBER MACHINERY 


directed against this part of the machine. 'I'he journal boxes are solid 
cast, provided witli oiling devices, easy and safe of access, and the inner 
or hearing surfaces are oil-channeled to insure jaufect lubrication, and 
designed to keep out water and grit. The bearing sections exposed to 
much wear are bronze-lined. 

The rolls are usually solid cast of hard gray iron. The grooves or 
corrugations of all three rolls are V-shaped, planed in spirally about 
four to the inch. The front or middle roll is the driver and revolves 
in stationary boxes. The twf) follower rolls arc brought into adjust¬ 
ment with the middle roll by means of steel adjusting screws, working 



Fig. 6.— Thk Vacoh.n Ikon Tun \V.\shhk. , ‘ 

in bronze nuts set into the back of the frames. Power is applied from 
the main shaft by means of a jaw clutch and pinion which engages a 
spur gear keyed to the middle or driving roll. A gear is keyed to the 
other end of this roll and meshes with similar gears keyed to the ends 
of the two follower rolls. 

Three-roll washers come in three sizes, weighing about 15,000, 
18,000 and 25,000 pounds. They have a capacity for ten hours work in 
cracked Para rublier of 2,.">00, :1,50() and 4,500 pounds, msing a'll the way 
from 50 to 100 H. P. If these machines were obliged to do their own 
cracking the output would be about 25 per cent. less. 

The three-roll cracker can be used as a cracker or a cracker-washer. 
The rolls ar& usually chilled and provided with coarse corrugations, 
such as the undercut or saw-tooth spiral shape with the face backed 
off, and the driving roll is geared to run 1 to 1% or 1 to 2 as compared 
to the follower. A steel neck is also recommended for the driving roll. 
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Tlie three-roll eraeker-waslier does the entire work from the biscnit 
or crude material to the clean sheet. The corrugations are usually the 
V-shapc spiral on all rolls, but in some instances the driving roll is 
corrugated and the follower rolls are smooth. The differential speed 
of the rolls is 1 to It/i. 

This machine is so simple in construction that it needs very little 
description. The front roll A (see Fig. 5) is the driving roll and is 
mounted in stationary bearings. The other two rolls, B and C, are 
provided with adjusting screws (not soon in the illustration), by means 
of which the rolls may be ad justed horizontally to within any distance 
of the stationary roll. The caps D and E, located on both sides of the 
frame, may he removed for taking down the rolls. The corrugations 
on the surface of the steel rolls an; plainly visible in the illustration. 

Tun Wasiieks on Honi.AXDEUs. 

A distinct type of washer has grown up by the side of the roll 
machine, and is very generally used, particularly in cleaning the softer 



Fig. 7.—The Tub Wa.sheu ok Hollander. 


gums. It is known as the “Tub” washer and is very much like the 
so-called “paper engine.” • 

It is in brief a tank anywhere from 2 to 16 feet long, with one 
or two beater wheels running in it. When filled with water and 
shredded material it runs the contents round and round the tank, beat- 
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wheel D to give a greater or less tearing action to the rubber. The 
rubber is beaten and the dirt and bark are freed by the screened drum 



Kig. 8.—Tue Bertram Tur Washer. 

E, the dirty water being delivered over the side of the trough into a 
suitable trap. This drum is turned by the belt pulley F and the amount 
of water removed can bo regulated by lowering or raising the drum 
by the liand wheel G. Such a machine as this is suitable for washing 
all kinds of 8hre(lde<l rubber, especially those containing a large per¬ 
centage of impurities. 


Univeksal Wasiiee. 

A type of washer which is essentially European is an adaptation 
of a Masticator. The argument of the inventors is that in ordinary 
washing with the two or three-roll machines, impurities are all crushed 
or splintered and held in the rubber, causing a much longer duration 
of washing than should be necessary, and that this impairs the “nerve” 
of the rubber. 

The machine consists of a pair of deeply corrugated rolls, carried 
in a trough shaped at the bottom to follow the periphery of the rolls. 
The trough carries ledges at the back and front, which turn the rubber 
over aud guide it between the rolls. There are gratings in the back and 
front of the trough, through which the lighter impurities escape. 

These machines come in three standard sizes, which take charges 
of rubber of twenty, forty and eighty pounds. The horse-power 
required is approximately 9, 16 and 25, and the tme required per 
batch from ton to twenty minutes. The above relate to Para sorts. For 
low grade gums the charge may be as high as one hundred and fifty 
pounds. 
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in the extension E, this gate being regulated by the threaded hand wheels 
K, The charge of rubber is introduced between the rolls by the tilting 
hopper L, which is operated by the cable M. After passing through the 
rolls the rubber meets an inclined plane N which deflects the mass 
toward the front of the tank where it rises to the surface of the water. 
Hero it is picked up by the revolving paddle wheel P and returned to 
the rolls. The washing liquid is supplied from the pipe R, into which 
steam and chemical solutions may be passed if desired. The liquid may 
be heated by the steam coil S lying on the bottom of the tank. 

• The Dessau Wasiiee. 

Another enclosed roll machine is the Dessau. It consists of a pair 
of rolls, corrugated and studded, revolving in a central screened bo.\ 



that is in turn enclosed in a tank. This gives a gathering space at the 
bottom and sides for foreign matter. The heavier fortign particles, if 
held in the washing liquid, may again be taken up by the rubber. One 
of the objects of the Dessau washer is to keep all impurities away from 
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The sides of this sump are hinged to drop down for cleaning pur¬ 
poses. At the top of the trough are adjustable perforated partitions 
or sieves P which are mounted on pins Q and on which they are 
rotated to open the main trough to the side weirs. 

Tjie Donnellv Sliciko and Washing Machine. 

Donnelly’s machine slices crude rubber and sheets and washes it. 
In brief, it has a guillotine knife for cutting the rubber, two pairs of 
washing rolls and a pair of sheeting rolls. The drawings (Fig. 15) 
sh<fw a front and a side elevation of the machine. The bed A car¬ 
ries a table B, above which are secured two uprights G and D, 
forming guides for the knife E. A transverse shaft F carries two 
cranks G to which arc attached the lower ends of the connecting rods 
H. The upper ends of these rods are pivoted to the outer ends of the 
knife E. The upright guides C and D carry two rollers I which work 
within diagonal slots J in the knife. On the table B is a feed board 
K, secured to the rack L. This rack is moved forward by the ratchet 
wheel M and the chain N, operated by each upward movement of the 
knife. Above the table is a presser bar 0, which holds the rubber firmly 
in position. The carriage which bears this presser bar may be adjusted 
by means of the hand screw P to fit different sized lumps of rubber. 
The operation is as follows; 

A lump of rubber is placed on the table and pushed forward under 
the knife. During the cutting a stream of water plays over the rubber 
from, the pipe X. As each slice of rubber leaves the cutter it passes 
between the pair of grooved washing rolls Q, where it is squeezed and 
rolled to remove the impurities. It is then carried by the conveyor 
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in position. The carriage which bears this presser bar may be adjusted 
by means of the hand screw P to fit different sized lumps of rubber. 
The operation is as follows; 

A lump of rubber is placed on the table and pushed forward under 
the knife. During the cutting a stream of water plays over the rubber 
from, the pipe X. As each slice of rubber leaves the cutter it passes 
between the pair of grooved washing rolls Q, where it is squeezed and 
rolled to remove the impurities. It is then carried by the conveyor 
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tion served to increase their specific gravity while it has no effect oi 
the rubber. When the liquid had remained a sufficient length of time 
it was drawn off into the storage tank, after which the rubber wai 
removed and thrown into tanks containing water. The whole masi 
was thoroughly stirred, the wood and bark sank to the bottom while 
the rubber was left floating on the surface. 

In the Sault process. Fig. 18, the rubber is first cut into small 
pieces and placed in the tank A. Then a stream of water is allowed to 
flow over the rubber at the same time that it is subjected to the action 
of the cylinder B which is provided with a set of teeth C. These teeth 
pass between stationary serrated bars as the cylinder B revolves, 
by which action the rubber is separated from impurities such as bark, 
etc. These sink to the bottom of the tank below the screen E. 

In addition to the foregoing there are sundry individual machines 
and processes of minor importance in use in various factories for the 
further cleansing and treatment of crude rubber. 

• For example: In the production of a certain grade of rubber great 
difficulty was found in getting rid of the great amount of woody fibre 
that was present. After the rubber had been shredded both rubber and 
wood floated on the surface of the water, and if put through ordinary 
roll washers much fibre was imbedded in the rubber. One solution of 
the problem was a method of dissolving the wood fibre by treating the 
mass with a strong alkaline solution. After niany experiments a simple 
process for removing most of it mechanically was invented. It was this: 
to float the shredded rubber and fibre into a tank that could be hermet¬ 
ically sealed. Air was then forced in and the pressure freed the minute 
globules of air that clustered about each shred of fibre, and the shred, 
water-logged, sank to the bottom out of the way. 

The above covers pretty fully rubber washing where water alone 
is used. Where rubber is washed free from resins, for example, and 
solvents are used, a radically different apparatus is necessary. That, 
however, is another story. 



CHAPTER II- 

CRUDE RUBBER DRYING. 

I T is only recently that tho drying of crude rubber has be«i done 
with any regard to economy and efficiency. For years rubber in 
thick sheets hung in open rooms and dried and “aged” as best it 
might. If after many failures certain types were too weak to hang 
andiproved to be so by dropping in sticky heaps on splintery floors, such 
rubber was reluctantly spread upon shelves. Then came the partial 
heating of the dry room by steam pipes; then ventilators to allow the 
moisture-filled air to get out, and then the fan, the fan blower and the 
vacuum dryer. 

There are four systems possible; air drying without artificial 
heat, the heated air current, the vacuum system, and what is 
called the dessication system, that is, utilizing hygroscopic materials 
such as calcium chloride. Of these there are but two that are con¬ 
sidered practical—^the heated air current, and the vacuum system. 
In the first, the drying room is fitted with steam pipes, usually placed 
ah'ut the side walls. The heat is generally given off from steam cir¬ 
culating through such pipes. Excellent results, however, have been 
obtained from heavy oils that were first heated and then pumped slowly 
through the pipes. Drying rooms of this type necessarily take up 
tnuch spice, and to be effective should be constructed so that once the 
air is Saturated it should be automatically removed by fan or blower, 
and then fresh, comparatively dry air introduced. An ideal adjunct 
to this system would be a preliminary drying of the air, either by 
chilling it or passing it over some hygroscopic material, then heating it 
and passing it into the rubber drying room. Esch, in his valuable 
hand book, describes an air current apparatus known as the channel 
dryer,* which will be described later. 

The vacuum’ dryer, first brought to the attention of the rubber 
trade ii^ Europe by Passburg, and successfully introduced into America 
by J. P. Devine, has become almost indispensable in modem plants. 
So necessary is it that a dozen or more machine builders are how sup¬ 
plying vacuum dryers of their own. hti. Devine’s owh elaims for 
vacuum dried rubber are worth noting.f He sa^: ■ ' 

"Handbook for India Rubber Eng^een.” by .Dr..^W«ra*^.BMka 

t "Problema In Vacuum Drying." by j. P. li)*T$iiib,, Itabber 
July, lan. ' ^ ; ..j|,: 
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“Until the introduction of the vacuum drying apparatus v 
primitive methods were employed, and occasionally an advocate is f 
found, who asserts that the hot air method is necessary for the pro 
curing of some particular grade of rubber. The fallacy of such asi 
tions is proved by the use of the vacuum apparatus in drying ev 
grade of crude rubber. 

“While it is true, considerable thought was given to improving pi 
esses for drying rubber, there were no striking departures from 
antiquated method of using hot air as the heating medium. The d 
and dirt that would settle upon the rubber were the least of the ev: 
the construction of special drying rooms from which direct sunlight; 
e.xcluded, and provisions to eliminate duet and dirt, and the regulat 
of temperatures for various grades of rubber, as well as the attempt 
dry the air before being admitted into the drying room, all contribu 
to avoid the deterioration of the rubber by such means; but the va 
of these improvements was doubtful as they only tended to redi 
the effect of high temperatures with a consequent prolongation of 
drying period. The fact is that the two insidious enemies of rub 
arc heat and oxygen and these elements are, and always will be prose 
and necessarily so, in any system of hot air drying. They are deteri 
atiug agents and their elimination is most essential for the pro] 
drying of nibber. Their elimination by the vacuum apparatus 1 
proven the superiority of the vacuum-dried rubber in the processes 
its manufacture. 

“Another and serious objection to the hot air system of dryi 
rubber is, that rubber as it comes from the washing machine, conta 
a very large proportion of mechanically bound moisture. While this 
readily given off in the hot air drying room, its expulsion causes a c( 
traction of the rubber, which, with the oxidation constantly taki 
place, causes a hardening of the surface that prevents the eliminati 
of the last moisture within the rubber, except by a very prolonged d 
ing period, during which time the rubber is further subjected to oxi( 
tion and not unlikely to excessive heat. Unless the last traces 
moisture are eliminated, “blowing” is sure to result during the folk 
ing stages of its manufacture. 

“We still hear occasionally about ‘ageing’ rubber; but in real: 
this is simply the removal of the final traces of moisture; as stab 
ander atmospheric conditions, this can only be accomplished by a p: 
longed drymg period, while under vacuum the rubber is thorougl 
Iried in a very short time, and in practice rubber is immediat* 
vorked up after removal from the vacuum dryer. 



CRUDE RUBBER DRYING 


35 


•‘The deteriorating agents—oxygen and excessive heat—can be 
eliminated only by the vacuum process and apparatus. This process 
and apparatus alone afford the proper conditions to dry rubber rapidly, 
uniformly and thoroughly at a low temperature and without oxidation, 
independent of climatic conditions. 

“It must be borne in mind that under atmospheric conditions a 
rapid boiling can only take place at 100 degs. C. or 212 degs. F., and 
that as the temperature decreases, the drying time is extended; while 
under the vacuum the boiling point is greatly decreased and increas¬ 
ingly so as the barometric reading is approached. To illustrate, under 
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Fig. 19,—Vacuum Shelf Dryer, Condenser and Pump. , 

a vacuum of 20 inches water boils at 2.5 degs. C. or 77 degs. F. Kubber 
dried in the vacuum chamber, while the first free water is being 
removed, will riot need to be heated, practically, above the boiling point 
of water at that particular vacuum., As the moisture is evaporated 
from the rubber, naturally the temperature of the rubber being dried 
tends to increase; to prevent any overheating the supplj^ the heatiiig 
medium—steam or hot water—is regulated acoordin|i!y and entirdy 
shut off before the final drying; the la-st traces of moisture are therefore 
drawn off, by the latent heat in the dryer accelerated by the high 
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vacuum. Because seemingly high temi)eratures are used at the begin 
ning of the drying process to expedite evaporation, the erroneous 
impression is sometimes formed that the rubber is overheated in th( 
vacuum chamber; but in a properly constructed vacuum chamber witl 
its auxiliaries—condenser and pump—jsroperly balanced, the applica¬ 
tion of well-known physical laws absolutely prevents any overheatiiif 
if only reasonable care is taken in its operation. 

“In an average establishment of today, making a general line ol 
rubber goods, two tons of crude rubber is a conservative estimate of its 
consumption. If the old hot-air method is used, in order to propcrl\ 
and thoroughly dry the washed and sheeted rubber, six weeks arc''con 
sumed in the drying process. Seventy-two tons of rubber would b( 
hanging in the drying lofts, which at 75 cents per j)ound, would rcj)re 
sent an idle investment of $108,000 on raw material, the caiTvint 
charge of .5 per cent, amounting to upward of $15 pei' day; and shonb: 
the carrying charges for instance, factory space, etc., be inc]ud(‘d, tlu 
above sum would be greatly increased. 

‘‘The same quantity of rubber could be more thoroughly and ])ci- 
manently dried by one or two vacuum chambers in a day of ten hours. 
80 as to “work up” whatever grade may be required for each day’s 
output, and the initial cost of such an iu,stallation would be less than 
the cost of the old-fashioned drying rooms for the same quantity. Sc 
that the vacuum chamber pays for itself in the savings on investment, 
carrying, insurance and other fixed charges on raw material, as well 
as gives a flexibility to the factory for its daily production thnt cannol 
be obtained by any hot-air method. , 

‘‘To illustrate the great saving in factory space, a vacuum drying; 
chamber having a capacity of approximately two tons of dry sheeted 
rubber per 10 hours, occupies a space of 8% feet high, 15 feet wide bv 
9 feet long; and its auxiliaries, the condenser and the pump, can be 
conveniently located at any place in the factory in proximity to the 
dryer. 

“In cases, however, where complaints have ari.sen, the well-meaning 
people who Were using such a dryer, being surprised at the capacity of 
the apparatus far exceeding their ex-pectations, thought it rig'lit to go 
still further by greatly increasing the charge of rubber and ultimately 
loading the apparatus with a much larger quantity than their apparatus 
was intend^ for. Of course, it was soon found that the increased 
charge could'ifot be dried in the stated time, nor with the stated tem¬ 
perature of heating steam. As it is only human not to decrease one’s 
desires, the natural human remedy was resorted to, that is, an increased' 
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• L'luperature of hcatiiif' steam and also a prolonged drying time. If 
•von consider that the heating surface at a certain temperature within 
ihe dryer is intended for a layer of rubber of a uniform and certain 
thickness, its capacity, or rather the beneficial results obtained there¬ 
from, will be destroyed, or at least impaired, by an increased quantity 
of rubber per charge and an increased temperature of heating steam, 
betmuse the houting surface itself remains the same; and it is this 
factor which remains constant—that upsets the results sought to be 
obtained by the violation of well known, but not considered, natural laws. 

^‘‘Experience has taught us to balance the necessary heating sur¬ 
face, to transmit a certain temperature to a certain layer of material 
to bo dried; and it is quite erroneous to argue—though a common 
mistake—that the siimc beneficial results may be obtained from a larger 
quantity of material, by simply increasing the thickness of the drying 
material and increasing temperature, in the belief that the above men¬ 
tioned factor would increase proportionately. This, however, is not 
the case, as I will more fully point out. 

•‘If one takes the conductivity of nihber alone into consideration, 
and the gradual but decreasing evaporation of the water contained 
tlicrcin, it can very easily be understood that by altering some of the 
facii rs the j)hysical laws, on which our calculations are based, will be 
vicdatcd ^without any such intention, and the penalty will be an unsatis¬ 
factorily dried rubber;—the cause of which is naturally placed at the 
wrong dqor. The fault is not in the apparatus, but in the method of 
its operation. The same remarks refer to the aiuiliaries of an apparatus 
f(ir drying rubber. These auxiliaries consist of a condenser and vacuum 
pump which are both calculated to correspond with the capacity of the 
vacuum apparatus they are intended to serve. 

"To illustrate what I moan: A vacuum dryer of a certain drying 
capacity and calculated for a certain purpose is intended to evaporate 
a certain quantity of water in a given time, and of c^ourse, which is 
essential, at as high a vacuum as is possible under practical working 
conditions. All this is, to a groat extent, based on practical experience 
with th^ very material our apparatus is used for. If, however, the 
condenser, instead of handling the quantity of vapor for which its cool¬ 
ing capacity is calculated, is burdened with ever so much larger a 
quantity, the result must lie detrimental in two ways: it not only re-acts 
on the dryer and the product it is supposed to turn ou^j^ardless of 
the time, but also re-acts on the working of the pump, 

^ “As regards the vacuum dryer, it is essential to have its inner 
space continuously freed from the vapor arising from the drying mate- 
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rial in order that no inner pressure may be created in such apparatus 
to lower the vacuum. This can only he done by having the arising 
vapors taken care of in their entirety during their passage through the 
condenser, the capacity of which cannot.be changed at will. 

“If more vapors are created than the condenser is intended for, such 
vapors will partly remain in the dryer, and create inner pressure. The 
inner ))res8ure thus created consequently reduces the vacuum in the 
dryer and as a consequence the boiling point of the water contained in 
the rubber is increased, and the rubber will be heated up to a tempera- 



• Fic. 20 .—Vacuum Shelv Dryek. 

ture never intended, with detrimental effects to its quality. The over¬ 
charging, as I said before, affects the efficiency of the pump and pre¬ 
vents it from creating the desired high vacuum. The reason for this 
is that a dry vacuum pump—the only type we have in mind in this 
discussion—is intended, dimensioned and constructed for pumping air 
and not vapor, particularly as the latter expands so enormously under 
vacuum. If the pump were intended to exhaust rarified or expanded 
vapor in addition to rarified or expanded air, its dimensions would be 
so enormous Si, to make its use practically impossible. 

“If, therefore, the dry vacuum pump has to e.xhaust vapors which 
have passed uncondensed through the over-taxed condenser, a burden 
is placed on the pump for which it was never intended: its work becomes 
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tubes arouud which cold water is circulated, passing into the condenser 
at P and out at 0. It has an observation glass so placed that the amount 
of condensation may be noted. The receiver can be drained without' 
retarding or interfering with the drying, by a by-pass R. The doors are 
provided with observation glasses 8 through which the condition of the 
rubber may be observed. 

In Fig. 21 is shown a simple form of horizontal cylinder vacuum 
dryer. The cylinder A contains a series of hollow iron shelves B con¬ 
nected with multiple steam inlets C and outlets D. Those are attached 
to a removable plate on the side of the cylinder so that the steam passes 
directly into each shelf. The rubber is placed in trays E on the shblyes 
and the doors F and G are closed, after which the air is exhausted by a 
pump attached to a pipe leading from the conuecftion H. 



Fig. 22.—Vacuum Dryek.—German. 

i' 

Keference to Fig. 22 will ^rve to give an idea of the enormous size 
of some vacuum dryers. This illustration shows a German type about 
15 feet high and 20 feet long. It does not, however, differ in prin¬ 
ciple from me other vacuum dryers. The cylinder ^1 is provided 
with a connection B at the top for attaching the vacuum pump. Th^ 
steam enters at C and passes, out at the lower side into the steam trap D. 
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The Channel Dryer. 

Ill Fig. 23 is shown the Channel Dryer. This is a dry room fitted 
‘with an overhead mechanism that carries the sheeted rubber from one 
end to the other. Dry. hot air is forced through the room in the oppo¬ 
site direction to which the rubber travels. Thus the drycst rubber 
comes in contact with the drycst air. After the dryer is loaded, the 
doors are closed and the hot air forced through by fans. When the 
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sheets of rubber that hang at the end through which the hot air enters, 
are dry, the doors are ojienod and those sheets removed. The rest of the 
partially dried rubber is then moved forward. This leaves room for a 
fresh supply of wet rubber at the other end. It will thus be seen that 
the traveling chains only move when loading and unloading. In the 
illustration, A shows the sheets of rubber hung over a wooden grill B. 
The grills, with their load of rubber, are attached to the crossbars C 
which, in turn, are fastened to the endless chains D. 

The Stuktevant Dryer. 

Fig. 24 shows the Sturtevant dryer for crude rubber which will not 
hang on cross rods. The drawing shows a partial cross section through 
the drying rooms with a blower D, attached to the lowef compartment. 
The rubber is carried to the upper foor A either by a conveyor or in 
crates, and spread out and left until partly dry. It is then dropped 
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is of the double-acting, steam driven, rotary valve type in which the 
btcam engine and vacuum ])ump are directly coniicctwl and Imilt with 
an integral frame. 



Fig. 28.—Stkam Driven Vacuum I’uMr. ' 

Fig. 2!t shows another two-cylinder horizontal \'acuum pump, of 
the two stage, motor driven type. This pump has an electric motor 
attached directly to the h{‘d of the jinnip and drive.s tlin large gear on 



Fig. 29.—Motor Driven Vacuum Pump. 

the pump shaft through a pinion on the motor shaft. The air'valves 
arc self-seating without springs and have a by-pass for rarifying the 
air left in the clearance space at the end of the stroke. 

*%. Condensers. 

The condenser is used to reduce vapors to liquids. Fig. 30 

shows one form of surface condenser in which the condenser A and 

I 
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’■(•ceiver B are combined in one. The vapor passes from the vacuum 
.(•hfiml)er into the condenser at C and through a series of metal tulws D 
Vhich are surrounded by cold water which enters at E and passes out 
at F. On striking the cold tubes the vapor is condensed and flows into 
the receiver as water. By the by-pass G, the water is drained off. The 
pipe leading to the vacuum pump is attached to the condenser at 11. 
This device is shown connected with a pump and vacuium dryer in Fig. 
20 . 

Fig. 31 shows a ca.scade injection condenser. By means of a series 
of ij^allow adjustable trays .4, the (iooliug water, which enters the con- 



Imo, 30.— Scrface Conuenser. Fio. 31.— Injection Condenser. 

denser at B and leaves at the lower end C, flows in thin sheets, falling 
from ofie tray to’ another. This exposes the vapor to a large cooling 
surface, resulting in quick condensation^ The vacuum pump is attached 
to the pipe D and draws the moisture from the vacuiun dryer through 
the connection at E. Most of the vapor is condensed by the cascades 
of water falling from the trays, but any which escapes passes up into F 
arid is condensed in the cylinder G, ana drained off at II. This type of 
condense^ is used where large quantities of vapor are to be handled. 
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Pekcentages of Moisture in Kubbek, 


In this connection it is interesting to know, at least approximately, 
how much moisture the hot air current or the vacuum dryer extracts 
from crude rubber. The percentages in the table of shrinkages that 
follow include water and foreign materials; it is the former, however, 
that is responsible for most of the loss in weight.* 

Peecentaoe Loss of Weight in Drying. 


American. 

Pearson. 

Cloutb. 

Para fine. 

.... 15 to 20 

18 to 20 

Para Negroheads . 


40 • 
28^' 

Para Matte Grosso .... 


Iclaugabeira . 

.... 20 to 35 

40 to 42 

Brazil sheets. 


33 

Caucho . 

.... 20 to 40 

37 to 42 

Mollendo . 


14 

Cameta. 


37 to 42 

Peruvian scraps. 


25 

Santos . 

Central America. 

.... 20 to 40 

28 


African 

Tongues (no specific; origin) 18 to 2fi 


Flakes “ “ “ 2t, to .".r. 

Thimbles “ “ “ 15 to 3.1 

Accra. 20 to 40 

Bissao. 35 to 4S 

Gambia. 30 

Rio Nounez . 35 

Conakry . SG 

Calabar lumps. 3C 

Casamance. 52 

Leone Niggers. 36 

Baesam. 30 to 36 

Cape Coast, Salt Pond, Addah, Quittah, Axim:— , 

Buttons . 20 to 30 40 

Biscuits .I. 20 to 30 35 to 42 

Flakes . 30 to 35 48 

.Lumps . 30'to 40 


• “.Rubber, Gutta Perche and Balata,” by Ftanz Clouth and B. F. Voljrt, 
Taeipxiff, 1899: and “Crude Rubber and Compounding Ingredients," by Hbnry 
C. Pearson, New York. 1909. 
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Afbican —(Continued.) 



Pearson. 

Cloutb. 

Niggers .. 

20 to 35 

48 

Lagos buttons. 

25 to 35 


Lagos lumps . 

30 to 40 

37 to 45 

Lagos strips . 

25 to 35 


Cameroon balls. 

18 to 25 

35 to 43 

Cameroon clusters. 

18 to 28 

35 to.43 

Congo buttons. 

25 to 30 

23 

Congo balls. 

20 to 35 

23 

Upper Congo. 

20 to 25 

12 to 18 

Upper Congo, red balls .... 

18 to 22 


Upper Congo, Lopori . 

16 to 22 


Kassai black twists. 

18 to 22 

18 to 30 

Kassai red twists. 

20 to 25 

18 to 30 

Eassai ball twists. 

20 to 25 

18 to 30 

Benguela and Loando sausage 16 to 20 

15 to 24 

Benguela and Loando niggers 

18 to 20 

18 to 25 

Mozambique. 

10 to 35 

15 to 35 

Madagascar . 

25 to 55 

40 

M,idagascar pinky. 

30 to 35 


Majunga black . 

30 to 40 

35 to 38 

Majunga niggers. 

30 to 40 


Asiatic. 

Assam . 

8 to 45 

31 

Assam No. 1. 

10 to 15 


Assam No. 2. 

20 to 30 


Assam No. 3. 

30 to 35 


Penang No. 1. 

10 to 15 

30 

Java No. 1. 

10 to 15 

13 to 23 

Borneo. 

30 to 45 • 

20 to 55 

Rangoon. 


45 

Cliinde .. 


11 






























CHAPTER III. 


DllV SIFTOG AND BAKING OF COiIFOUNJ)ING 
INGEE DIENTS. 

fl'^HE acorcs of metallic oxides, sulphides aud earthy ingredients 
I that are used in rubber compounding must he dry, fine and clean. 

As they are often bought in bulk this necessitates special secep- 
tacles and machines for their storage and treatment before thej'lire 
ready for the mixing mill. Every factory, therefore, has its compound 
room for weighing out batches. An adjunct is the storage room where 
the ingredients are prepared for weighing. For drying earthy materials 
bins arc employed that may be heated and in which are stirrers. 
Materials that have a tendency to alisorb moisture are kept in zige- 
lincd bins fitted with tight (!o\ (;rs. Formerly all of the dry ingredients 
were weighed out in quantity, mixed together and run through bv.i 
stone mixers. Then a certain portion of this agglomeration was weigi ed 
out to go with so miudi rublicr for a batch. 

Today, however, all of the ingredients are handled and weighed 
separately.' After drying and sifting they are ready for the compound 
room. Indeed, in some platits they are delivered there by automatic 
machines from the sifters. Sometimes the room for pre})aring the 
ingredients is located directly above che compound room and small 
chutes are put in to carry the materials down. Such chutes must be 
fitted with stirrers, for if gravity alone is depended upon the materials 
choke and stick fast. 

The compounding room is built to accommodate the kind of work 
the factory produces. It is usually fitted with many large pigeon holes 
for massed rubber of various sorts, redaimed rubber, etc. The sulphur, 
whiting and like ingredients are in bins and rarely in the original 
Mckage. Oils are kept in small tanks from which the necessary quan¬ 
tities can be readily pumped. In some factories ordinary s^les arc 
xsed for the weighing. In others, scales that have arbitrary signs and 
.musually shaped weights, are Ased for the purpose of secrecy. For the 
same purpose the ingredients are often given false names and the com- ( 
pound cards mxj made up in cipher. 

Many of the best sifting appliances are also designed to mix dry 
aowders. In the present practice in Rubber manufacture, this is rarely 
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done, tte ingredients being kept separate during the drying and sifting, 
anu assembled in the pans that go to the rubber mixer. 

^ German Kecipeocating Sifter. 

Fig. 32 shows an exceedingly simple and practical sifter that 
could bo built in almost any machine shop. One or more sieves are 
placed in the sieve box A , and shaken back and forth by the eon- 



Fig. 32.-German Reciprocating Sifter. 


nectiug rod attached to the crank B. C is the discharge and D is 
the hinged cover of the sieve box. 

, The Gauntt Sifter. 

Fig. 33 shows the Gauntt sifter and mixer, a type of machine 
which is often used for sifting compounding ingredients. The material 
is placed in the hopper A and is agitated by the spiral brushes B, 
which sift it through the screen C into the mixing cylinda»D. Foreign 
materials, strings, lumps, etc., are discharged from the sifter through 
the spout E. The mixer has tw^ opposed spiral agitators F with a 
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inunlxjr of blades (I set at different angles thoroughly to agitate and 
blend the compounding materials by constantly reversing them and 
carrying them in different directions. The machine is driven from th<' 
belt pulley H on b. countershaft, through a pair of spur gears 1 and <7. 
The gear J is keyed to the shaft K of the mixing cylinder, while the 
sifter brush is revolved by the sprocket chain L. These machines are 



Fig. 33.—The Gauntt Sifter. 


made in nearly a dozen different sizes, with capacities from 10 to 100 
barrels per hojir. A machine with a thirty barrel capacity occupies a 
space 8x2x5 feet. 

The Gaedxee Siftek. 

In Fig. S4 are shown two interior views of an English type of 
combined.sifting and mixing machine. The feed hopper A is provided 
with a gate M which can he opened or closed for controlling the ingredi¬ 
ents which pass from the hopper to the semi-cylindrical sieve C. The 
materials fall from the hopper into a helical brush B on the roller N, 
The brush forces the fine material through the sieve, while the him 
are carried^along to the reducing portion of the brush P. This break.s 
up the lumps and passes them through the sieve C. Any foreign matter 
such as particles of stone or wood and irreducible lumps are auto'mati- 
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cally "thrown out through the spout II at the end of the sieve. The sifted 
11 aterials fall into the mixing chamber F which contains an agitator 
mounted on the shaft 0. After the materials are mixed the outlet I 
'^is opened and the contents discharged. Where there are no lumps in the 
materials and only a gentle sifting action is required, a different briMh 
is used. The sieve can be quickly withdrawn as shown by the position 



I'ui. .H—Thk Gardnib Sifter. 


of the dotted lines at D and another sieve of coarser or finer mesh 
insertfid in its place. The brush is also removable. By loosening the 
thumb screws L the bottom portion of the mixing chamber may be 
opened as shown by the dotted lines J, for cleaning the blades. 

Tire Wkrneb & Pfleidektcr Sifter. 

The apparatus shown in Fig. 35 is the Werner & Pfleiderer spiral 
brush sifter, which is very convenient where small quantities of com¬ 
pounding ingredients are to be handled. The machine consists of a 
wooden,box A in which revolves a spiral brush B fitting into a semi- 
cylindrical sieve which forms the bottom of the trough-like receptacle. 
The material to be sifted is placed in 9 hopper above the box and con- 
Iveyed along by the brush until all soft lumps are crushed. The fine 
Imaterial falls through the sieve while hard lumps 
delivered through an outlet C. The pressure of thp brush on the sieve 
may be adjusted by set screws at ^ch end of the machine. Sieves of dif* 



RUBBER MACHINERY 



Fig. 35.—The Weunf.u & Pfi.eiiiekeh Sifter. 


rent niosli may be used for siftiiij; materials of ditfeieiit degrees ol 
eness. This machine is driven bv nulleys D as shown, or bv a lia-F*-' 
ink when it is used infrequently. 



Pig. 36.—The (Ifeaior Sifter. 
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The Gykator Sifter. 

The illustration shown in Fig. 36 is a different type of sifter from 
ijy of the foregoing. The sieve box is suspended from the ceiling by 
vooden hangers A and the removable sieves are held in place by clamps. 
The sieve box 1) is given a combined reciprocating and gyratory motion 
ly the eccentric fly wheel B, which is driven by the belt pulley C. 
Thus the materials to be sifted arc kept in constant motion. The swing 
if the box is counterbalanced by weights in the flywheel and a perfect 
unning balance is secured. The material is placed in a hopper at E 
ind after passing through the sieves it falls through the cloth chutes 
r iptljreceivers placed under F. 

Automatic ilEAsiiRixo Machine. 

In Fig. 37 is shown a German apparatus for measuring quantities 
if powdered material and delivering the batches through a discharge 



fliute. The material is stored in,a hopper D. An agitator 0 keeps 
it from clogging. A spiral conv^-or E delivers it to the measuring 
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cvliuder A. In this is a coiiic-al piston with a sharp odgr* further to 
prevent clogging. This piston is drawn downwards by a roller L on 
the piston rod 1 by a pulling device M operated from the main shaft.' 
The cylinder is oscillated by sectors rocked by a crank arm and link R. 
by engaging a cam rotated by gearing from the driving pulley Q. To 
di.scharge the batch the (;ylinder is turned until it is opposite the chute 
II. Then the rollers L worked by the discharge device N ejects the 
contents. The cylinder then automatically returns to the filling position. 

(^OlIl'OlINDINO SCAI.KS. 

The old style beam scale is still used in many factwics but it is 
not in the line of cither accuracy or efficiency. The automatic ^3.de, 
thci'cfore, is fast displacing it. In weighing automatically the operator 



Fig. 38.— Small Automatic Scale. 


merely reads the weight; the scale does the rest instantly. There are no 
loose weights, no calculating. Time and labor are saved, the cost of 
weighing cut, losses from wrpng weights eliminated and disputes 
avoided. 

In both the old and the new types platform and beam scales with 
pans are U8e(I^ The most convenient is a 2r)-pound automatic scale. 
t5ee Fig. 38. This is equipped with a 2 to 10 pound chart, graduated 
m 14 ounces. Where big batches fire weighed out the same type 
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)1 scale is employed but with a larger capacity. The portable plat- 
^priii scale, Fig. 3!», really (»me.s in three styles, one for the ship- 
aiiig morn, one for si)ecial \ise such as tire weighing, and for batch- 



Fig. 39.—Portable Platform Scale 


ing in the compound room. In the illustration shown, it is provided 
with a tare beam, that is of vali|| in die receiving department, or in r 
recording the weight of pans or tr^ks. 
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The Ross Pulverizing Mill. 

It is sometimes nec^essary to have a grinding apparatus for lump' 
material. The mill, shown in Fig. 40, is a powerful machine o: 
large capacity for grinding moderately hard substances such as flour o: 
sulphur, dry colors, litharge, rosin, oxides of load and zinc, whiting, etc 



Fig. 40.—The Ross Pulverizing Mill. 


R operates on the attrition principle, having two steel cages revolving 
in oiiposite directions at high velocity. The materials are fed into the 
hopper at the top and discharged from an opening under the casing. 

Rotaey Devek. ' 


There are various types of dryers for compounding ingredients. 
As a rule they are designed especially for individual use. One that is 
used in Europe to an extent is the rotary dryer shown in Fig. 41. This 
operates without vacuum, yet has a large drying capacity. It consists 
of a hollow cylinder, through the middle of which, a little below center, 
runs a hollow shaft. To this shaft, on the interior of the evlinder, are 
attached stirring blades. Against the walls of the cylinder on the sides 
are arranged steam pipes. 

Referring to the illustration, (J and D represent the ends of the 
hollow, steam-heated shaft. Tke blades on this shaft are represented 
by H. A is a hopper, through which the material to be dried is fed. 
F is the discharge port for dried material. E, E are hand holes. G is 
a stack for vapor exhaust. There may also be seen on the lower half 
the cylinder, entrance and exhaust ports for the interior steam ninPH 
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Fic. 41 .—The Kotaky Dryes. 

Ahtojiatic Weigiiino oe Compoukding Ingredients. 

The triple pjang. automatie weighing machine shown in Fig. 42 is 
now being experinnnit,<!(l with in large rubber factories. Jt is not yet 



Fio. 42 .—Triple Gang Machine. 


wholly adapted to rubber work but its possibilities are many. It is a 
8i#ift, ^curate and secretive wejghiiii, mechanism which works faster^ 
than anjf expert human weighed It is already used in a variety of* 
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industries where dry iiif>Tedients are weighed and hatched. The .'L-g- 
Kcstion is that a gang of tlieso machines eouhl handle the ingredien.s 
that go to make up a compound, one machine to weigh whiting, another 
litharge, still another snlphnr, and so on. Each machine takes its 
materia] from a bin, weighs it and delivers it into a common pan. 



CHAPTER IV. 

THE MIXING OK COMPOUNDING OF EUBPER. 

D ry mixing, that is, the incorporation of various compounding 
ingredients into rubber, is very generally done on machines 
called mixcre or grinders. These machines are also used for 
massing or breaking down, refining and warming. 

The first ruhlKjr mixer of which we have any record was a machine 
made after the pattern of the “pug-mill” used in brick yards for the 
kneading of the clay. In this the rubber was treated with camphene to 
make it less refractory. 

The next step was the use of heavy wooden rolls set in a wooden 
frame, a solvent still being employed to soften the gum so that it could 
be worked. From this it was not a long step to the iron rolls, which 
were foun^ to wear much better, and were not affected by the camphene 
or bcnziigt used in the sticky compound. 

At this stage of the industry, it was discovered that heat softened 
the . rude gum, and yet did not make it sticky as did the solvents. A 
practical application of this knowledge was the hollow steam-heated 
roll that was almost immediately produced, and that made possible “dry 
mixing.” 

The Ciiaffeei Mixer. 

Edwin M. Chaffee, one of the pioneers in the American rubber 
industry and a co-worker with Charles Goodyear, was the inventor of 
Ihc first iron roll, sieam-heated rubl)cr mixer. It was a two-roll ma¬ 
chine, Fig. 43 showing Chaffee’s own sketch of it. The drive roll A 
was six feet long, 27 inches in diameter, and chambered for steam. The 
second roll B, was of the same length and 18 inches in diameter. The 
larger roll was the fast one, the ratio being two to one. Above this roll 
were five bars 0, li/g inches thick, 12 inches wide and six feet long. 
These Were placed side by side, three-quarters of an inch apart. Their 
lower edges were convex and by the senews D adjusted to any desired 
distance from the.roll A. Similar screws E were used to adjust the di^ 
tance between the rolls A and B. Beneath roll B was a movable feed- 
Ifcg apron F passing over small rollers G and fl. The operation of the 
machine was as follows: 

The rubber, cut into small pieces, was spread upon the apron and^^ 
carried between the rolls where the steam-heated rolls softened and 
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sheeted it. This sheet then passed under the bars C. The spae^,.^. 
tween the bars were filled with compounding ingredients in por^.^ 
form and mixed with the rubber as it passed over the roll A. 

A few of the first steam-heated grinders are still in existence, and 
are worthy objects of curiosity. These machines were invariably run 
by belts, a huge wooden frame standing by the side of the machine in 
which hung a fast and loose pulley. The pulley shaft was provided 
with a large gear driven by a pinion set near the floor. This pinion 



was on a shaft that ran across the back of the grinder, and at its 
extreme end held another pinion, which in turn, engaged with the large 
gear that turned the front roll. A similar shaft ran under the ntnehine 
and, taking its power from the (^riving gear of the front roll by means 
of its pinion, turned the back r^ll. Thus the power was transmitted 
entirely around the grinder before it was applied to the rolls. This 
type, with modjfications, continued to do its shiftless work for manVi 
years. It was a slow-running, noisy machine, mixing batches of twelve 
Vo fourteen pounds. Little by little ndpessity drove the manufacturers 
^‘t’o make improvements. In this they were assisted by large machine/ 
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ilBwho, learning what was needed—in many cases with difScult^ 
^^iemselves to build a practical, economical machine. The first 
they did was to throw aside the belted arrangement and put in s 
!oor shaft. Then they hung a pinion on that shaft, and made it run one 
oil, while gears on the further necks of Imth rolls made one roll run the 
Dther. In the next place, the machine was made larger, the casting! 
made heavier and the speed increased. Then came “Jumbo” mills 
three-roll machines, electric drives, etc., etc. 

Thk Mkchanics of Mixi.no. 

The amount of work done by a common mixing-mill depends upoE 
iBe surface-speed of the rolls in inches per miimte, and the length of th( 
line of contact between the two rolls. For example, an ordinary mixing 
mill, with rolls 15" x 40", nmning 15 revolutions a mii.mte for the fasi 



loll and S for tbcf slow roll, will mix a certain amount. Doubling tin 
speed will double the product for a day’s work,—or, the speed remain 
-ing the same, doubling the length of the rolls will double the product 
.Strength of materials prevents making the rolls with a working fac( 
of much more than 80 iuclies long, without increasing their diametei 
to an impracticable extent. An increase in the diameter of the rolb 
to gain this necessary strength for a longer span between bearings 
creates another difficulty. The three diagrams herewith illustrate this 
Fig. 44 represents a pair of 15-inch rolls and Fig. 45 a paii 
of 24-inch rolls, both drawn to scale. In each of these figures n 
a wedge of the shape the rubber would take in passing through th( 
rolls. Its action is a simple wedge-actian tending to split apart, exactly 
as an iron wedge would split a log. fi. slender wedge will split a lo( 
easily, while a blunt wedge will split it with difficulty. In the mix 
ing-mill the same thing occurs. The wedge is the rolling^ank of rubber 
slender in one case, Fig. 45, blunt'in the other, Fig. 44. This means tw( 
things—^not only that the rolr shad be increased in diameter suf 
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ficiently to have the same strength for the increased span bet>«'i& 
ings, but also shall be increased still more in diameter to withsta. 
fireatly increased resistance of the riibter when in the shape of a 
and powerful wedge instead of a blunt and weak one. This very increase.. 
in diameter to allow for the additional pressure of the rubber makes the 
wedge still more narrow and powerful, and the diameter must still be 
increased in strength on that aecVtunt. ^^s reitfedy ^idly aggravates 
the evil which it seeks to cure; so that, in doubling a working face 
between bearings, the diameter must be increased enormously, making 
a very radical change in the shape of the wedge and increasing all the 
general proportions of the machine in order to give the necessary 
strength to withstand the enormous pressure created by the action,^of 
this slender but powerful wedge. 


Fk;. 45. 

If the .object sought were to split the machine, as in the case of 
the log, a wedge designed in this shape would be an admirable means 
to this end, but as the opposite is desired, a change in this direction is 
the worst possible move, for the purpose is to crush the wedge in the 
cheapest manner possible, not to split the machine. The latter can be 
avoided by using large quantities of metal in massive proportions to 
give the necessary strength for the required resistance, and if this were 
the only drawback to doubling the capacity of the present machines, 
^having the same labor cost in operating as now, the few hundred dollars 
Additional first cost which they would require would be no seri^usl 
obstacle in their construction, considering the labor saving each yeti;^ 
but there is one consideration which'naakes their operation economically 
impossible. The power re(]uir«l forerunning a small mill at the ofdi- 
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J JRd is about 15 horse-power. This is used up in two ways,— 
jpal work done upon the rubber, and the friction by the pres- 
the rolls on the four bearings. The friction increases directly 
pressure, and, as we have seen, the pressure on these bearings 
i^hen a slender wedge is used increases enormously, and this increases 
the friction and the consequent power on the bearings out of all propor¬ 
tion to the work done upon the rubber. So that a mill having the same 
surface speed, but having twice as long a working face as the old mill, 
would consume not twice the power, but very much more than twice 
the power of the old mill. When power is generated in very large 
quantities and under the best conditions, such a§ pumping-stations, etc., 
im annual coat of $40 per horse-power is considered very good prac¬ 
tice, and is what is aimed at but only occasionally obtained. As gener¬ 
ated in the average rubber-mill, it costs nearly $55 per horse-power per 
annum. One may readily see that any saving made in labor may be 
more than lost in the additional coal bill. 

Theoretically, therefore, rolls should be made smaller, or run much 


faster, to increase the output. The one difficulty in the past was that 
high speed created too much heat, and certain stocks were partly vul¬ 
canized before they were thoroughly mixed. Of course, the rolls cored 
for steam and piped for it were also piped for cold water. Various 
sty’os of coring were designed to cool rolls that were too hot. 


The Cowen-Beaog Cooling Eoll. 

In the Cowen-Bragg roll. Fig. 46, the water entering through the 
neck passes up close to the surface of the roll, back and forth, and out 
at the opposite end from which it entered. The illustrations show a 
longitudinal section of the roll and a cross section on the line x x. 



J.U operation, water enters the pissage D in the direction of the 

j trow. On meeting the dam E it p*bC8 outwardly through the pt®- 
ges I and the annular opening K intoihe channels F to the opposite end 
f the roll. Eetuming through afcnular passages 0 by another parallel 
'Siannel P to the annular port thrAUgh radial passages to the central 
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passage D at the oj)posite side of the dam E, from which poinfHR upaJ"- 
ducted away. It will be noticed that the water passes through tht 'lit* 
of the roll, not only at its center hut also very near the periphery 
the cool water has opportunity to reduce the heat of the roll. 

Buagg’s Cooling Koll. 

Another Bragg roll embodies a series of circumferential water 
channels near the surface, these being connected with the inlet and 
outlet by radial passages running to the center of the roll. The water 



47.—The RkAfif; Cooling Roi.l. 


enters the roll at A (see Fig. 47) as indicated by the arrow and passes 
through the radial port C to the annular opening B. It then passes 
around the {)eriphery of the roll and reaches the center through tlie 
radial port 1). from which point it flows to the outlet E at the opposite 
end of the roll. This process is repeated, except that in the first inlef 
the water passes to the left toward the periphery, in the second to the 
right, in the third to the left, and so on. The return annular outlet 
pipes likewise lead alternatively to the right and left. In this way the 
flow of the water is in opposite directions from the coolest to the hottest 
parts of the roll. The water channels are iron pipes placed in the 
mould before casting. 

The Beagg Buii.T-nn Roll. 

During his investigations, Bragg found that the internal stresses in 
casting and in operation were less if the roll were built up in composite 











MIXIN07 OR COMPOUNDING OF RUBBER 85 


constructed a hollow roll surrounded by au 
Eeferring to Fig. 48, the inner roll S is mounted 
aillB^llanges B of the headers C C\ each provided with a journal 
D D\ longitudinal grooves F are planed in the surface of the roll S. 
The outer casing E is then shrunk upon it. The course of the water 
for cooling is as follows: It enters at one end, fills the inner roll, and 
passes to the longitudinal grooves in its surface. It then flows through 
them, the length of the roll, and back through parallel grooves, then to 
the outlet in the neck of the inner roll at the opposite end from which 
it entered, where it is discharged. 

Tteferring again to the drawing, water is introduced at R and fills 
^he interior of E. It then passes through the radial passages Nj to the 
annular groove N, then along the periphery of the inner roll through the 
first set of grooves I’. It returns through the second set of longitudinal 
grooves into ff and radial passages P and flows to the center at D' on 
the opposite side of the dam Q where it is discharged. 

TitF, Brewstek Cooling Rolls. 

^e of Brewster's cooling rolls is shown in Fig. 41). It has inter¬ 
nally projecting rilis A to provide strength and still to allow thin walls. 



Fic. 49 .—The Brewster Cooung Roil. 

Two hollow headers B and C connected by perforated pipes D, form an 
interior cage. The header B is closed while C is connected to the inner 
end of the feed pipe 0. This pipe has a ball joint F which allows it 
to turn with the roll while the pipe H remains stationary. Water 
enters the inlet pipe L and passes into header C and thence through 
the perforations E against the walls of the roll K. It fills the roll and 
is discharged through an annular passage between the pipes H and N. 
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Another type of roll invented by Hrewster is shown in ^g. 50 
This has two reinforcements AA, each having a hub center an^ fou: 
arms cast into the roll. Projecting inwardly from the walls of the'nj 
are also radial ribs E E. These reinforcements strengthen the roll am 
leave clear passages C V from one end to the other. 


TllK Noiijus liojj.. 


The Norris ctwling roll, Fig. .51, has a thin outer shell .1 am 
radial partitions C 0 extending from the central hub G to the shell 
These partitions do not extend the entire length of the roll but end u1 
the shoulders I) D', beyond which are end chambers E E'. The inlel 
pipe F extends to the passage II which connects with the chamber E. 




Kio. 51 .—Thk Norris Qxjling Roll. 


The outlet K extends through the hollow bub G and connects with E' 
The steam or water is admitted through the pipe F, passes through the 
chamber H, through E and into the openings between the radial parti 
tions (■ (J, back through the chamber fc” and out through the tube K. 


The Standaui) HIiXek. 

Mixing machines or mixers for incorporating various fillers anc 
ingredients uniformly into the crude rubber are made in many different 
sizes, and operated at various speeds to suit the ideas of the manufac 
turers and the pafticular line of rubber product. Fonnerly a twcerol 
mixing mill with rolls 15 inches in diameter, 156 or 40 inches long was 
considered large. Now, some manufacturers have mixing mills wit! 
i-olls 24 inches in diameter and 84-inch face, or wren larger. 

The standard machines are now made with rolls 16 x 40, 18 x 4f 
to 54, 20 x 60 and 22 x 72 inches. The size best adapted depends oi 
the compound to be mixed, but for general use a 20 or 22 x 60 inch mil 
is about as large as the operator can handle to advantage 

These machines consist If two rolls made from either chilldfi oi 
dry sand iron, set in a heav;*-frame. One roll has a driving geaf of 
■one end whi^ is driven by £ pin»n on the shaft underneath; onrai 
other end of the drive roll is a gair which meshes into another geai 
on the end of the front roll. These gears are of different sizei 
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to a'friction or different 8pee<l to the front roll from that of the 
bacliMroll. which assists in forcing the compound into the rubber. A 
stairaard friction has a ratio of about 1^/i to 1, that is, on a 20 inch 
mixing mill running the drive roll, say 20 revolutions per minute, the 
front roll should run 13 to 14 revolutions per minute, giving a surface 
speed to the drive or back roll of 12.')() inches, or 35 yards, and to the 
front roll of 838 inches, or 2-3 yards per inniute. Some manufacturers 
prefer ni(-re, some l(!a,s friction; therefore, the friction used in factories 
varies from even speed up to 2^/3 or even 3 to 1; but a good standard 



Fig. 52, —Staniiard Single Geared Mi.xer. 


on ordinary work is 1'/; to 1. IJoth rolls are either cored or bored, so 
that a constant flow of cold water can be maintained to keep them from 
getting too hot from friction. If rolls are not kept cool, the rubber 
will bum. 

r Beneath each mixer is a wooden pan lined with zinc into which 
ingredients drop, that are not at first caught up by the rubber. The 
operator with a brush and shovel gathers this up and adds it from 
time to time to the mass that is being Inixed. The pan, by the way, 
shdiild be so set that it can easily be withdrawn at any time. Thr 
^ 01 ^ tools that the mixer uses are the sfiovel, brush, and^a knife. The 
l!(*er is used for cutting the shcerffrora side to center Mid folding it 
in Vo insure even mixing, and in tile final cutting off of the sheet whai 
th^ batch is thoroughly mixed. • 
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The mill operator uses his own judgment as to the heat '^f the 
rolls necessary to mix various stocks. His test is to run his hann over 
the rolls and turn on steam or water as his experience may direct. His 
judgment also directs the cutting off of the hatch and rolling it into a 
log or sheeting it into a thick slab when ho believes the mass to be 
homogeneous. 

Mixers and indeed washers and calenders are fastened down by 
anchor bolts set in concrete foundations, or in more modern practice on 
a continuous bed plate of iron, (Mist in sections wdiicli permits sotting 
the machines at any distance from one another that may be convenient. 
A channel below the middle of the bed plate gives room for steam and 
water pipes, drip, etc. 

t’ig. N2 affords a gt>od example of the standard single geared mix¬ 
ing mill. G is the drive roll, D the slow roll, G the main driving gear, 
E and F the reducing gears. H, II are screws for adjusting the rolls. 
A is the clutch for starting and stopping the machine and B the lever 
for operating it. K and L are steam and water connetitions for heating 
and cooling the rolls. 

In a rubber footwear plant having three 20 x 60 inch mixing mills 
with dry sand rolls, the daily product for 10 hours on a month’s run 
was 4,000 pounds a day, consisting of compounds for all kinds of 
uppers, solings, heels, friction, coating, etc. On some compounds such 
as heels the product was 6,000 pounds a day, but the average was as 
given above. The speed of these machines was: drive roll, 26 revolu¬ 
tions per minute; friction gears, 17 and 27 teeth, front roll, 16^ 
revolutions per minute. 

In installing a number of mixing mills on a line of shafting, i1 
is safe to figure on horse-power as follows: each 15 x 36 mill, 25 
horse-power; 16 X'40 mill, 30 horse-power; 18 x 54 mill, 40 horse¬ 
power ; 20 X 60 mill, 50 horse-power. 

For very heavy work the mixing mill is often double geared, 
that is, having a back shaft driven with gears from the main line, and 
a pinion and drive gear to operate each roll. 

In any mixing room there is bound to be a great amount of impalp¬ 
able and often palpable dust in the air. This settles everywhere, some 
times on freshly calendered »oeks which prevents adhesion in mak- 
Sng up; sometimes on window ledges, beams and machinery, ani ii 
later jarred off, causing theBamc trouble.' It is therefore well^ 
have exhaust hoods over the ftxillsVo that all dust be removed be»K 
it can do harm. There is a further and more important reason ffoi 
suqh hoods, fWorkmen are sometimes injured by inhaling floating 
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diJM ||f not thus protected, (’ertaiu volatile chemicals also throw off 
fumes, which, if inhaled, result seriously. 

Thi; Haubold Teansuakent Cover. 

It is sometimes desirable to cover the rolls of mi.xing mills to 
keej) the drv dust from hying. For this reason Haubold introduced a 



I'lG. S3.— 'J'he Haibolu Mi.xek vvitJi Transparent Cover. 


mixer having a cover made of celluloid. This cover is shown at A in 
Fig. 53, enclosing the mixing space above the rolls B and C. It is 
really part of a feeding device which both sifts and feeds the compound¬ 
ing ingredients upon the rubber, while the mixing is in process. It is 
rarely necessary to add such a feed in ordinary mixing machines. When 
it is used, however, Haubold’s celluloid cover prevents the light powders 
from flying and saves the mill tender much discomfort. 


Refinkes. 

The best grades of stock are ususfly refined after being com-^ 
^u/ded. A good standard refiner is eqiSpped as follows: one 18 x 32 
chilled roll, one 12 x 32 inch ^illeG roU'- The 18 jpeh roll runs 
aboit 26 revolutions a minute, the WifAM|roll 16 revolutions a minute. 

'•Refining is passing compouraed stock between such, rolls set 
clogely together, thus breaking up small particles that m®' be present 
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anS making the stock more homogeneous. The adjusting screws are 
made with £ner threads than on mixing mills, and a scraper is placed 
over the fast roll to remove sticky stock. This scraper is a long knife 
often called a “doctor,” and is'mounted on the frame of the machine 
in such a manner that it comes in contact with the roll. Sometimes it 
is hinged so that it can be thrown up out of the way when not needed. 
When in use it may be set hard against the roll by counter-weights, by 
a lever or by worms and worm gears. 

Fig. 55 shows a machine equipped with a scraper, shown at A. It 
is pivoted in bearings B and is raised or lowered by the worm gear C 
through hand wheels D. 

libber is often massed on one mill and mixed on another. The 
“Jumwi” mill shown in Fig. 56, both masses and mixes, the partition A 
allowing it to serve as two machines in one. The partition is V-shaped 



and extends down between the rolls at B, and on the outside to the 
point C. This divides the mixing surface into two parts. The rubber 
is placed between the rolls on one side of the partition where it is thor¬ 
oughly massed. It is then removed and placed on the other side where 
the mixihg is done, while a new batch is being broken down in the first 
side. , 

f Csack: 

J Crackers are standard two-roli m&ines, made wteh corrugated 
chiled rolls and used for breaki^dpwn Are stocks, etc. J 
■ ’ Standard sizes for crackers ard 1- ^4, 15 x 24, 16« 30, 18 x 36, 
et*. Best results are obtained from crackers by usi^ friction of 
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Fjg. 57.—Double Geared Cracker. 


2 or 2% to 1 on surface of rolls, the rolls being cut with about four 
corrugations to tbe inch and a spiral of about three iiudies per foot. 

The Pearce Mechanical Feud. 

The Pearce machine mixes compounding ingredients and feeds 
them into the mill. The operation of this machine, shown in Fig. 58, 
is as follows: 

The materials are weighed and placed in the box A in tbe com¬ 
pounding room. This box is then taken to the mixer and placed in the 
case B above the cylinder C. It has a sliding bottom D, operated by 
racks E, pinions F and hand wheel G. When the box is in position the 
bottom is opened, allowing the compounds to fall into the mixing cylin¬ 
der C. A clutch is then thrown in, which revolves stirring blades»H, thor¬ 
oughly mixing the contents. 'Ifcen a second clutch is thrown in, opening 
,put the slides K, and the mateaal falls evenly into the mill between, the 
rolls L and M. This feedingamav be done slowly or rapidly as |the 
ufork requiresi The mixing ^inderds driven through a chain N and 
sprockets Q aid R attachedfto tho drive roll L. The mixer can/bc 
attached to'mpls with rolls of any dimensions. 
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Fifi. 58 — Thk Pearce Mechanical Mixer and Feeder. 


The Bragg Automatic Mixer. 

The Bragg automatic mixer, Fig. 59, is essentially a two-roll 
mixer combined with an endless feeding apron. This apron runs 
under the rolls and up and partly over the front roll, so that the material 
that would ordinarily drop into the pan is automatically returned 
between the rolls. The dotted lines in the drawing indicate the position 
of the apron before the mixing begins. This apron passes over a fixed 
roller B, a spring tension roller E and a movable roller F. The latter 
is attached to a pair of swinging levers^ and handles H by which the 
a{ux)n is raised into contact with the ®11 P. A cross bar between t^ 
hi ndles H carries brushes K which clefc the apron. To prevent lateral 
p'ay, the apron has a rib on thjs iinerwide which run% in a groove in 
the roll B. There are also enl! wllarlon the rollersj^hieh assist in 
keeping the apron in line. 
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In operation, the apron keeps a sleeve of rubber apiiiist the r(^l 
and carries the slack toward the top where it Japs and forms a fold. 



r'lG. 59 .— The Bragg Automatic Mixer. 

(/Owen also designed a macliiue which is so nearly like that pat¬ 
ented by Bragg, that only a brief description is necessary. It is a two- 
roll mixer, with an adjustable apron for exuiducting the material from 
beneath the rolls, around one of them and to a,hopper at the to]>. 

The Olier Mi.xeu. 

Fig. 60 shows a French two-roll mi.xer which, with one or two 
differences, is one iff the standard two-roll tyjMi. The addilioias are 
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an*endless feed apron similar to that used in Bragg’s automatic mixer, 
and two adjustable plowshare blades. These are set so that the partly 
mixed sheet is turned in toward the middle of the rolls. In other 
words, it does continually what the mill tender does intermittently, 
turns the sheet away from the ends of the rolls and into the middle. 

The two drawings show an end view and a side elevation, both 
partly in section. The machine has two rolls A and B. Above them is 
a hopper G for compounding ingredients. At the laittom of the hopper 
is a cylindrical distributor I), driven by a chain E. This distributes 
the ingredients over the rubber. 'J’o catch and carry back the unmixed 
ingredients to the roll .1, an endless apron 0 is carried upon the rollers 
II. I and J. The roller II is mounted upon two side anus K, so that 
the apron may be raised or lowered. At the ends of the roll .1 are two 
l)lades Tj, shaped like plowshares. They are raised or lowered by hand- 
screws M. When in contact with the roll A they scrape the rubber 
from the roll and turn it over. 


Tire W.^TKiNsoN TuunK-Roi,L MixEii. 

* In Fig. (il is the AVatkinson mi.xer with the rolls placed as shown 
in the drawing on the right. I'he driving shaft A bears a pinion B 



Fic. 61.— The Watkinson Three-Roll Mixer. 


wl^ich drives the large gear C, keyed to jhe shaft of thsi main roll D. The 
gear E meshes with a gear 0 on thei-ull 71 while the gear P meski 
with a similar gear on the roll fee batch is shasvn between the 
ridls I). K and II. As the rolls revolvlin-the diroctiel of the arrows, 
the material below the rolls D and E •iflto'ihd betweenlMh| rolls D and 
fl and carried back by the main roll tc|0ie. starting p^^nt. 
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The Wicks Three-Roll Mixer. 

The Wicks mill, Fig. (52 has three rolls, A, B and C, supported in 
end frames D. The roll B is adjustable horizontally by screws E, to 
the two rolls A and C. The front roll runs at friction speed of li/k to 
1 to the hack rolls. In operation, the rubber is placed between the 



Fig..62.— The Wicks Thkf.e-Roll Mixes, 

rolls A and B and forms a sleeve around B. The compounding 
ingredients are added and the two back rolls which revolve at a higher 
speed, force the ingredients into the rubber on the slower front roller. 

The Obeemaier Mixee. 

In the Obermaier mixing iaill, Fig. 63, the rolls are corrugated, 
tki^^corrugations meshing with eac^ other so that the faces are in contact. 
The roll A is the fast roll; B is yie slow roll. Arranged longitudinally 
of the roll R is / scraper-knife j] on a cross bar D. This knife has a 
corrugated edge Ivhich eonforma to the shape of the roll. On the oppo¬ 
site side of the jnachine is a similar knife E mounted on pivoted arms 
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Fig. 63.—The Obeemaier Mixer. 

F, allowing the knife to be swung in or out of engagement with the 
roll A. 


Masticators. 

After a number of years of experimenting, with little success, in 
endeavoring to devise a method of uniting pieces of crude rubber, 
Thomas Hancock, the pioneer in the rubber industry in England, 
finally constructed the machine shown in Fig. 64. It was his intention 
to tear the rubber into small pieces with this machine so that they 
might more easily be united by immersing them under pressure in hot 
water. The machine however massed them and led up to the masti¬ 
cator of the present day. 

The machine consisted of wooden frames A A bolted together, a 
hollow cylinder B, a roll G in the center of the cylinder, and a crank D. 
Above the cylinder was an opening F through which the rubber was 
introdueed. Both roll and cylinder were provided with sharp metal 
teeth. This first machine had a capacity of only two ounces of rubber 
but was soon succeeded by others of greater capacity, one of which,' 
Iknown as the “Mammoth,” is shown in^ig. 66. . 

Masticators today are used in wastog rubber, injbreaking down 
an^ in mixing. The masticator mixer iiwrery similar tJthe masticator 
washer shown in Chapter I. It of coum i^ a wermachine, and 
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is not fitted with mud traps, etc. The walls are also (diainberec 
steam and in some cases fitted for vaennm. 
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The TJniveusal Masticator. 

In the illustration of the Universal ilasticator, Fijr. 66, ^ is a 
ehamher, in which revolve two blades B and C. The front side or cover 
I) is supplied with eountcrweijshts E, to aid in opening. F is the hopper 
in which the compounding ingredients arc placed and from which they 



Fic. 66.—The Universal Masticator. 


arc fed automatically and continuously, at any desired speed, by the cone 
pulley G. Power is transmitted from the main driving shaft H to the 
blades B and (I, by gears and pinions covered by guards 1. The trough 
A and the door D are jacketed, and the blades B and.G are hollow for 
heating or cooling. The rubber is placed in the chamber A, and when 
thorougjily masticated, the compounding ingredients are fed to it from 
the hopper F. When the hatch is finished the door D is opened, and 
the machine automatically unloads into the car -7. 


The Bridge Masticator. 


Another masticating machine 
views of which are shown in Figi 


ine is th* bui! 
igs. e*! an* 68. 


built by Brid* 
In this OT 


, two exterior 
ly*one mixing 








^TOK, 
















THE MIXING OB COMPOUNDING OF RUBBER 81 


rolf employed which kneads the mass against the serrated sides of the 
cylinder that encloses it This toothed roll is driven by the large gear B 



from the pinion C on the main driving shaft D, and thrown in or out 
of operation by the hand lever E. Counterweights N are used in open¬ 
ing the doors F and G. When closed, these doors ai'O held tightly shut 
hy levers H which slide into slots I. The cylinder and the roll are 
chambered foi steam, and the doors fitted with air outlets. 


The Pointon Masticatok. 

lo Fig. 09 is shown the Pointon masticator in end section, and 
a top view of tho rolls or blades. The body or trough A is provided 
with a steam jacket B. Tlie trough forms two .semi-cylindrical cham¬ 
bers D and E, in which the blades rotate. At the lower portion the 
saddle H is formed. The masticator blades are both V-shaped and 
spiral. Eubber is carrii^ around the two cylindrical chambers from one 
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to the other by the blades F and G. The V-shaped blade of one' roll 
working with the spiral blade of the other, forces the rubber toward one 
end of the trough while the other blades force it toward the opposite end. 
The result is thorough mastication. 


The Tkoester Masticator. 

The Troester machine, Fig. 70, employs one corrugated roll A by 
which the rubber is kneaded against the sides of the trough. The six 
doors B are placed side by side, extending the full length of the trough. 
These are arranged to be opened independently by chains C passing 
over quadrants D and over pulleys supporting counterweights. 


The Cooijko Table. 

Many stocks, if left in rolls as they come from the mixer, hold 
enough heat to semi-vuleanize the inside. Such stocks should be 



Fig. 71. —Mill Room Cooling Table. 

taken from the mill in slabs instead of rolls and laid upon cooling 
tables. These tables have steel frames and tops of stiff wire 
cloth. They are made with two or three decks and have a j^apacity of 
one to two tons of mixed stock. Fig. 71 shows a two-deck table, which 
has a capacity of about one ton. 


Continuous Bed Plates. 

Fig.Jf2 shows a mixing mill mounted on a continuous bed. plate. 
It congists of two heavy (castings D each having two T-shaped slots 
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E and F running tlieir entire length. In the slots E the bolts G 
are placed to support the bearings of the driving shaft H. The bolts 



72.—Mili. os Continuous Bed Plate. 


/ in the base of the nuiehine frames are placed in the larger slots F. 
In this way machines of any length may be quickly mounted 
when the bed plates are once secured. The plates arc usually attached 
by means of anchor bolts •/ set in concrete. Where a number of machines 
are set in line, several lengths are bolted together, so that the slots E 
and F are continuous. 

The subject of safety devices in connection with mixers is of, first 
importance. This will be found fully covered in the chapter devoted 
to Calenders. Motor drives applicable either to mixers or calenders 
are also there described. 








CHAPTER V. 

PEEPAEING FABEICS FOE CALENDEEING AND 
SPREADING. 

T he preparation of fabrics for a coat of rubber or for frictioning 
is a very necessary preliminary. The chief trouble maker, if 
such preparation is dispensed with, is moisture. To appreciate 
how much moisture is contained in an apparently dry bolt of duck, 
one needs only to put it in a vacuum dryer and note the amount of 
water extracted. There are also imperfections such as knots, nap, 
wrinkles, etc., which must be removed before the fabric is perfect. For 
this purpose, special machines are employed. 

The Farrel Six-Roi.i. Dryer. 

In Fig. 73 is shown the Farrell six-roll drying machine. .Each of 
the six rolls is 12 inches in diameter and any length >ip to CO inches. 



Fig. 73.— -The Fakrei, Six-Roll Dryer. 


They are njade hollow and are fitted with steam connections. For 
high pressule, say 40 to 80 pounds per square inch, the rolls are made* 
of cast and turned smooth. For low pressure of about 12 or 15 
pounds per square inch, the rolls are made of copper. The machine is 
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Fig. 74.— The Multiple Cell Drver. 


geared to run in either direction, that the fabric may be run through 
as many times as necessary. At each end of the frame there is a com- 
binaij'in wind-up and brake so that the fabric may be woimd up either 
at the front or back. The driving pulleys are 36 inches in diameter, 
with a 6% inch face and are run at 50 revolutions per minute. The 
machine is 7% feet high and where the rolls are 5 feet long a floor 
space of 7 X 10 feet is necessary. 

The Moltiple-Cbll Dbyee. 

The machine shown in Fig. 74 consists of twelve hollow cast-iron 
boxes. It is really a stack of kixes without side frames and is a good 
example of unit construction. That is, almost any number of individual 
cells can be assembled in a stack to suit requirements. Each cell con¬ 
tains three baffle plates to increase the radiation and is set on an angle 
so that the condensation is taken care of by gravity. Each cell is. 
provided jyith three lugs, two on one side for steam inlet and outlet, 
and one on the other as a support. The, lugs of the different cells 
are doweled and keyed and coincide, so thht when steam is admitted 
to the top cell it passes through all of them to the bottom. A brass 
sprocket roller is journaled on one end of each cell. Jlie sprocket 
rollers in the stack are driven by. an endless chain, which comes in 
contact with all of them. The fabric p isses over these roUire and the 
heated cells, first over the top pair,'then against their under tforfaces. 
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then over the surface of the second pair and so on. At each end of 
the machine is a wind-up and brake so that the fabric may be run 
back and forth as many times as necessary. 

Fabuic STitETcni.xo Macuini:. 

Taking the stretch out of fabrics, particulaidy tliose used in belt¬ 
ing and tires, is \'ery necessary. Fig. 75 shows a front vi(‘w of a 
machine for this purpose. 



Fig. 75. —Fabric Stretching Machine. 


It is simply a frame, carrying a series of tension bars, take off 
and wind-up rollers. The cloth starts at one end, is threaded over 
and under the bars and wound up on a floating roller at ^Jie front. 
This roller, is supported on the ends of two levers pivoted in the center, 
with counterweights on the opposite ends. This presses the fabric 
against a square shaft. The friction revolves the take-up roller and 
winds up the^^fabric. 

, Cloth Measukino Device. 

Fig.*tS- shows a device which is often attached to calenders' and 
fabric Ooating machines for measuring fabrics. It may be attached to 
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Fui. 76. —Cloth Me.\siirinc Dkvice. 


tlic* friiiiio of the iiiiiehiiic or to the frame of a separate wiiid-iip roll. 
The cloth E passes from the machine (ner the measuriii;; roller A and 
under a teiiL'on roller II. On the shaft of the measuring roller is a 
worm gear C which engages the teeth in the circumference of the dial 
D, tJio point 1 r being stationary. In most cases the measuring roll is 
Olio /ard in circumference and the dial is graduated accordingly. 



Fig. 77.— Cloth Measuring Counter. 


Fig. 77 shows a counter for registering up to 100,000 yards afca‘ 
time. This is used with measuring rolls one yard in circumference, a 
small rod connecting a crank pin on the end of the measuring roll shaft 
with the lever of the counter. This device is so arranged that it may 
be set back to zero at any time. ** 
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Singeing Machines. 

In the manufacture of cert.iin kinds of rubber-coated cloth it is 
essential to get rid of the fuzz left after spinning and weaving. Except 
in certain kinds of woolen fabrics this is done by singeing machines. 
In cotton cloth the singeing is sometimes done by passing the yam 
before spinning through a flame, but more coinmoiily the work is done 
after weaving. 



Fig. 78. —The Granger Plate Singeing Machine. 


There are two types of singeing machines, or singeing houses, 
as they sometimes are called. In one the heat is applied by an 
iron plate under which oil is burned, the other uses a gas flame. In 
either case the essential features are: Steady heat applied eveiJly over 
the whole surface, an even speed so adjusted that the fuzz will be 
'burned off without injuring or scorching the fabric, a draft so arranged 
that it will remove the burnt particles without causing any irregularity 
of the flame. » 

Fig. 78 shows the Granger plate singer. It may have any number 
of plates frof^one to five, but in any case the lower deck contains ?"e 

I. 
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more plate than the upper. The iron frame plates at the side are held by 
iron plates at the bottom, which rest upon brick or tiling. The singe¬ 
ing is done by bent plates of copper heated by an oil flame. A complete 
singeing plant includes a singeing house, engine, air eouipressor, air 
storage tank, oil tanks and an exhaust blower. 



Frc. 79.—The Curtis & Marble Singeing Machine. 


The Curtis & Marble machine, shown in Fig. 79, is used for goods 


requiring especially complete treatment. The burners have a continu¬ 
ous slot, which is adjustable to different widths of cloth. Brass slides 
also shorten the flame as may be necessary. The rollers for the pass¬ 
age of the fabric are so arranged that the flame comes against the doth 
twice. The passage of the cloth may be arranged to singe either side 
alone or both sides at one process. The gas is mingled with air in 
such proportion as to give the maximum heat and complete combustion. 
The means by vvhidi this is done is a fan blower and air reservoir con¬ 
necting witii the gas pipes. The burners check the levers so that the^ 
machine cannot be stopped without turning off the flame. The brSIs 
rolls over which the cloth passes are kept cool by passing, jvater through 
them. Various attachments are made for relating spjed, for cleans- 
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Tin: IIkATII VKIJTJfAL Jilil'SIIEK. 

Fig. 80 .shows the Henth \’ertieal brushing macJiine for removing 
iiiit and dirt from cotton and otiier fabrics, ft is macic with three 
hruslics for ca<di side of the faliric. although other elcaning a])i)Iiances 
sucli as einerv rolls, sand rolls, card rolls or steel bladed beaters may be 
used in j)lace of part of the bru.slies. The fabric, ])aases vertically 
ujnvard from the bottom to the top of the machine, guide bai's being 



Fib. 80. —^The Heath Vertical Brusher. 

employed to hold it in contact with the brushes and to prevent vibration. 
On the interior are dust chutes, through which tlie dust and lint pass 
to the bottom of the machine. At the bottom is a hopper with a pipe 
connected to an exhaust fan to carry away the dust. The brushes have 
stiff bristles, for cleaning cxjttou goods, while for more delicate fabrics, 
such as silks, soft bristles are used. The brushes tun in adjustable 
.boxes and may be set to bear heavily or lightly against the fabric. 
Singed doors at the front and rear give access to the interior. The 
machine is maSe with tension and spreader bars and with draft roll 
for drawing tlje cloth through. The illustration shows the machine 
running in«aM?hection with a calender roller at the rear for 
out the fabrie and putting it up in firm, hard rolls. 
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C'l.oi'ii 1 nsi*ectou. 

Cloth inspection for knots and fanlts is necessary before coating 
certain classes of fabric. The inspecting machine, shown in Fig. 81, 
is for this purpose. It has a cloth cradle with wooden rolls to hold a 
roll of fabric up to 18 inches in diameter. Where the cloth comes in 
larger rolls it is placed on stands. The cloth passes up the inclined 



Fig. 81.— Cloth Inspector, 


table in full view of the operator and any defects are easily observed. 
A rolling head at the rear, which winds up the fabric, has spreader ban 
to remove wrinkles and turned edges. The fabric is stopped and started 
by th* pressure of a foot lever. There is also a reverse motion hi 
which the goods are run backwards. These machines are built in widtln 
from 30 to 108 inches wide. 


Railwav Sewing AIacui.ne. 

b’or sewing ends of piece goods together, a railway sewing maehin 
i^great convenience. See Fig. 8.). Before being s^Bi«e the cloth i 
pwnjDut to its full width and held smooth and straight by steel pins o: 
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the machine. The sewing head then travels across the machine, the 
fabric remaining stationary, and the ends are sewed together with a 
continuous, chain-stitch. The sewing may be done close to the ends, 
causing very little waste in headings, and the stitches are easily drawn 
out when desired. The machine is adjustable for different widths of 



Fig. 82.—Railway Sewing Machine. 


fabric and the machine head stops automatically at the end of each seam. 
As soon as one seam is finished, a small hand wheel is turned and the 
sewing head is drawn back to the starting point ready for the next 
seam. The operator controls the starting and stopping of the machine 
by a treadle board at the front. A measuring attachment can be added 
to the machine for registering the length of goods as it is rollf-d up. 







CHAPTER VI. 

CALENDERS. 


A very necessary preliminary to the making up of India rubber 
goods is getting the rubber into sheet form. Where the compound 
comes from the mixers in the form of a dry dough this is done by 
machines known as calenders. The calender consists of two heavy 
frames in which run two or more steam-heated rolls. These rolls lie 
horizontally one above the other and the warmed rubber forced between 
their smooth surfaces is spread iuto sheets. 



Calendering is not an exact science. A boss calmder man who is 
familiar with a certain line of stocks can get the healf of the rolls just 
legjjf^can see to it that the compounded stock comes from the warmer 
ai^he proper temperature and can sheet the stock glKl^thly, of the 



Fig. 84.—Two-Roll Calender. 


jiroper tliickiiess and without blisters. He is obliged to learn new 
stocks, however, bv experiment. This means that yards of stock arc 
scrapped and warmed again, a loss of time and a detriment to the stock, 
^loreover. if stock badly run is passed through to the wiiid-np, it will 
be rejected by the 'cutters and come back to the mill room ns scrap. 
This is often so softened that it cannot be’used for the purpose first 
intended, hence another loss. 

The calenders shown in this chapter are such as are used in a 
variety of lines of rubber manufacture. Special tvpes used only in 
individual lines, such as tires, footwear, etc., will be foimd|,in the 
chapters devoted to such industries. 

The first calender, shown in Fig. 8.3, was invented by Edwin M. 
'Ckiffee and differs very little in principle from the machines 
manufactured today. It had four steam-heated rolls. A, B, 0 and 
D. Eolls A aitd D were 18 inches in diameter while the other two 
were each 12 inches in diameter. Foil B was geared to raoveV?.'!»,.liv 
slower than'^'h othf'■s, providing friction between A and B, aiidScW £ 
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R ami f'.l Where; it was desireel to use only the three lower rolls, the 
upper on^-as disengaged and the cloth passed into the machine between 
B and,^,|This cloth on a roller E was passed around a number of bars 
F to pnjv^Bf tension. The rubber was fed between A and B, passing 
around niSHi coming into contact with the cloth between B and C 
where it was pressed into the fabric. The double sheet then passed 
around C and D and was wound up on a roller G. For colored goods 
the rubber was sometimes run into sheets and the coloring material 
applied, after which it was rolled into a compact mass and passed 
between the rolls repeatedly until thoroughly mi.xed.' In other words, 
the calender was used as a mixer. This machine was known as the 
“Monster,” so large did it appear to the me<!hanics of that day. 

• Two-Roi.i, Cai.kndeh. 

The simplest form of calender is the two-roll. It is not generally 
used in the United States but in Europe is quite common. It is used 
sometimes as a doubler and sometimes for sheeting, for “slabbing” and 



Fig. 85.—Two-Rou. Calend^^. 
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Flu. 86 ,—Three-Roll Calender^Ehropeah Type. 


for belting. This machine is similar in construction to the three-roll 
calender described in detail later. 

As shown in Fig. 84, it has the frames A and B, with housings 
V and D at the top. The frames are connected at the top and bottom 
bv strong braces, and rest on a foundation plate E. The upper roH F 
is adjusted vertically by the hand wheel P, while the lower roll G is 
mounted in stationary bearings. The rolls are hollow and provided 
with steam and water connections J and K. The machine is driven 
by the spur gear Q, the rolls being geared together by double helical 
gears R and 8. The adjustable guides L govern the width of the sheet. 

Thkee-Roll Calender. 


,ij^The three-roU calender is the most generally used of all. It is 
sometimes geared for even motion, sometimes' for friction but usually 
for kith. The ifoundation, frames aud drive are practically the same 
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journal boJjss. These screws are operated by worm gears and a hand 
wheel. T*re are sliding clutches on the worm shafts which allow 
for aligfliiw^e rolls. The rolls are chambered for water or steam 
and have\gtutng boxes with goose necks that connect with steam and 
water pipcSana an exhaust pipe to carry off the condensation. 

The drive roll has a friction pinion on the opposite end from the 
drive gear and the top and bottom rolls are driven from this pinion 



Fig. 87.—Tiiree-Rw-l Calender. 


with suitable gears to give a surface friction of 1% to 1. There are 
two speeds to drive the gear, one to secure a speed on the bottom roll 
of about 15 yards a minute, the other a speed of 25 yards a minute. 

In front of the calender is a friction lelroff attached to the frame 
of the machine. This is constructed to hold a roll of cloth with more 

g ension. On the opposite side of the calender is the wind-un, 
)y spur gears or sprocket chain. By means of lie frirffwn 
the roll of cloth increase® on the wind-up arbor, tl^ tension tips 
^0 make up for it There is also in front of the calendi a 
ed spiral spreader roll to take wrinkles out#f tiw ^oth ai a 
oil to warm the cloth. 
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The operation of the machine is as follows: The clutcn is thrown 
into the low speed, which starts the machine. Steam is turn d into the 
rolls to warm them up. A hatch of warmed compomj.de'l stock is 
placed between the top roll and middle roll forming t^^sheet of the 
required thickness entirely around it. A roll of cloth is then placed 



Fjg. 88.—Three-Roll Triangle Calender. 


in the friction let-ofF, the end passed over the spreader roller over the 
heating roll and through the calender between the middle roll and 
bottom rolls and attached to the wind-up roller. The machine can 
be thrown into high speed. It requires about 30 horse-power to run 
this machine. 

The machines illustrated in Figs. 86 and 87 show views of three- 
roll calenders. The heavy cast iron frames A and B carry housings 
C ^d D at the top, and rest on a cast iron foundation plate E, The 
frams and housings are connected by strong cross braces. The three 
hollow, chilled <3teel rolls F, 0 and H are piped for steam and water. 
The tsteam and water inlet is shown at 1 , with the outleKat 
TheVolls a'fe saourtfld in bearings of phosphor-bronze with ring Stjbri- 
cat'/rs. Attached’- the frame are adjustable guides, L and M, to 
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cKiiitrol th^ width of the sheet of rubber. The upper and lower rolls 
are a^juijpi by vertical screws which obtain their motion from 
worms on^y* shafts V and W, and from the bevel gears N and 0 
through tWofcpCion of the hand wheel P. By a clutch either the fric¬ 
tion or the even gears are thrown in or out of engagement. The even 
gears R and 8, as well as the friction gears T and U, are arranged on 
tne same side of this machine. As a rule they are placed on opposite 
sides. 


Standard Foue-Eoll Calender. 

Fig. 89 illustrates a four-roll calender. The second roll from the 
bottom is the drive roll. The top and bottom rolls are adjustable by 
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In American practice the rolls are geared so that the fciw lower 
rolls have even motion, and the three upper, friction mltion. In 
European practice all four rolls are geared for both evened friction 
motion. The friction speed is about 1^^ to 1. • ^ 

The operation of the machine in coating is as Tollows: The 
rolls are warmed to the proper temperature. A roll of cloth is placed 
in bearings in front of the calender. The clutch is then thrown in, 
which puts the rolls in motion. A quantity of compounded stock from 
the warming mill is placed between the top and third rolls between 



Fig. 90.— Four-Roll Engraving Calender. 


guides set to the proper width. This forms into a sheet aro^d the 
third roll and the second roll where it is applied to the fabric. In some 
factories the coated fabric is wound upon drums which are sometime 
10 or 12 feet in diameter, as this facilitates the later handling. It is 
a g^i idea to have a coating calender arranged for at least two speeds 
as smne fabric® can'be coated at double the speed of others. A 
standard would be 10 yards a minute for Slow speed and 20. yardt 
fOT last Ab?ut forty horse-power is required to run the machi^ 

deambe^ 
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The Matthew Calendeb, 

1 a small OTen motion or friction oalendw built particularly 
“^fips, piping, bindinp, etc. As shown in Fig, 91, the 
’•C extend outside of the frame D while the reduoims 


gears are placed between them. The rolls are driven at even speed 



Fig. 91. —The Matthew Calendek. 


or friction speed, as required, by the pinions G and H on the shaft J. 
Beside the rolls is placed a table P, over which the fabric is led. An 
adjustable guide is provided between the rolls B and C, so that the 
desired marginal width of rubber coating may be applied. 


The Steinhaetee Coating Calenbee. 

It is sometimes necessary to coat leather with rubber, and that 
is what f teinharter’s machine is designed to accomplish. Eeferring to 
the diagram in Fig. 92, which shows the machine in' section, the sheet 
leather A passes over a guide B and under a wire brush C, which 
lives at high speed and raises a nap on the surface of the le^ 
leather then passes between two rolls D and E, o^e of whi^ 
id tQ a temperature of 100 degises F., and the ^er to ,300 de^ 

jtly above these rolls is a spout If leading fro^^ tjjjs^ntaii^_ 

lin solution of rubber G. This is spread evenly*^ the suTfae#>t)f 
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Fig. 92.— The Steinhartek Leather Coating Calender. 


the leather and acts as a binder. The rubber is fed between the rolls 
E and H forming a thin sheet. This is calendered to the leather 
between the rolls D and E. 
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, The Ackbeman Calendee Feed. 

In ffig- 93 is shown a calender feed which is in brief an endless 
belt carrar that delivers the rubber compound from the warmer to 
the calender, so that exactly the right amount of rubber is thus deliv¬ 
ered. The warmer sheets the rubber in the proper thickness and trims 
the edges of the sheet. 

The endless belt delivers the sheet over the top roll of the calender 
between the top and third roll where ordinary guides are provided, 
and so on to take off at the bottom. By using a number of knives in 
connection with the warmer, the sheet is delivered in the form of strips 
which are simultaneously calendered. A is an ordinary four-roll calen¬ 
der. D is the warmer. After passing around the roll E the sheet is 
trimmed by knives K placed on the horizontal shaft L. By means of 
set-screws the knives may be placed any distance apart. The sheet is 
carried by the endless pass belt N mounted on rolls P and Q driven by 
gearing from the main driving shaft. This belt is as wide as the calen¬ 
der rolls B. By a proper separation of the rolls E and F and of the 
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first pair of calender rolls, the thickness of the sheet is such that it 
passes without distortion between the calender rolls. 

The Whitlock Hydkaulic Lift. 

Fig. 94 shows a lift (used so far for paper calenders only) oper¬ 
ated by hydraulic cylinders placed at the top of each frame of the 
calender. In the illustration only one cylinder is shown. The frame A, 
containing two or more rolls has a hydraulic cylinder D east integrally 
with cross piece E. The plunger P acts directly against the yoke G 
on which are two threaded rods H and E, which support yokes L and 
M which bear the ends of the rolls B and C. The cylinder is provided 
with a packing ring N and in which is cut a circular groove 0 to allow 
the water to pass from the cylinder through holes R, to the overflow 
pipe P when the plunger is at the top of its travel. 


The Beswick Electeioally Heated Koll. 

The calender roll shown in Fig. 95 is heated by electricity instead 
of by steam. In the illustration, A represents a portion of the frame 



of the calender, in which is mounted the shaft B. The heads C and 
D are mounted on this shaft and bear the roll E. Secured to the interior 
of C and D are electric insulators F which carry the iron wires G. 
These wires are arranged to follow the contour of roll E. On me outer 
surface of D are insulated conducting rings H and K connected, with 
wires ff. Attached to the frame A are insulated brush holders L/ 
cair^xi^ carbon brushes M. These brushes may be connected through | 
ty the source of electrical energy R. The outer end of the rolj/ 
beycfcd the head D is enclosed by swinging doors 8, which permit Bieceii 
td t^e biusiies^. 
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The Hadeield Calender Feed. 

Hadfield’s machine for carrying compounded stock from the 
warmer to the calender, keeping it warm, and incidentally dispensing 
with the service of one calender tender, is shown in plan view in Fig. 
96. At A is shown a main frame upon which are mounted four calen¬ 
der rolls. The shaft H is provided with a guide roller I and a sprocket 
J, the latter transmitting motion to the feed rollers U. The shaft K 



Fig. 96.—The Hadfield Calender Feed. 


carries another guide roller L and a gear P which meshes with the 
idler gear M. Thus, when power is applied to the driving pulley, the 
rolfers V are driven by sprocket chains Q, R, 8 , etc. The conveyor 
rollers rotate upon steam pipes W and V which supply heat to them. 
From the warmer the rubber, in rolls about three feet long and five 
inches in diameter,' is placed on the feed rolls U and delivered to the 
calender. 


■ The Dootbon Roll Lttbbioatoe. 

Fig. 97 shows an end section of a calender roll equipped with 
Dootson’s lubricating bearing. This coMists of bearing sectioM A 
between which are metal boxes B. The side next to the roll nedj^C is 
made of metal gauze D. The box is filled with heavy ^ease and'ieeds 
n^ugh the gauze. Each box is liittd witdi asbestos F to ke^ the lubn- 
fcant from liquifying and has a door E for filling, 
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The Claremont Calender Gage. 

Fig. 98 shows a dotoI form of gage for measuring thickness of 
sheets of rubber on the calender. .4 is a cylinder containing a rubber bag 



Fig. 97.—The Dootson Roll Lubkicatos. 


B. On each side of B is a piston, one of which is attached on roller C, 
the other to an adjusting screw E. From the bag B a graduated glass 
tube F projects above the cylinder. The sheet to be measured passes 
between the calender roll and the roller C, the liquid in F, being set at 
zero by the screw E. As the sheet comes against the roller the piston 



comj^sses the liquid in the cylinder and forces it up in the tube. Th( 
apparatus is very sensitive and a slight variation in the thickness of th( 
sheet is accurately recorded in the tube by the change in the height oi 
the liauid.v 
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The Coulteb Spbeadee Bab. 

The device shown in Fig. 99 is an angle or V-shaped spreader 
bar applied to calender rolls. Its office is to spread the rubber before 
being run into a sheet between the rolls. The drawing shows a sectional 
view looking toward the ends of the rolls A, B and C. The face of 
each spreader bar D conforms to the periphery of the rolls and the 
spaces K between them and the rolls are adjusted by the hand wheels E, 



The spreader bars are hollow, to allow them to be heated or cooled. To 
control the width of the sheet,'adjustable width-gages 0 are mounted in 
dovetailed slots at each end of D. 

Sepabatb Wihd-Up Cooling Boll. 

It is often desirable to wind up the coated fabric as it comes from • 
the calender, by means of a separate roller set a short d^oe 
away, instead of on the wind-up roller usually fixed.to the calender 
||#gme. The stand shown in Fig.-lOO is designed for this purpose. 
It is equipped with a cooling roll A and stre^^B set on oast 
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iron frames. The cooling roll is a seamless brass tube 12 inches in 
diameter, with cast iron heads and water connections. The roll is 
driven by a flanged friction pulley B. By the hand wheel C, the roll 
can be adjusted to give the proper amount of slip. Above the cooling 
roll are two wooden rollers D (only one being shown) for passing the 
fabric over the cooling surface. The stretcher E consists of two rollers 
set at such an angle to each other that they remove the wrinkles from 
the fabric as it is wound. 

Gammutee Stock Shell. 

The Gammeter stock shell shown in Eig. 101 is a metal roller for 
winding up stock as it comes from the calender. It is made with thin 
steel walls and is open at the ends so that air may circulate through it. 
The shell A isTiveted to iron supporting rings B, the end rings having 
square openings in the hubs for the mandrel. A square tube C (jonnects 
the two end frpies so that the mandrel may be easily slipped through 
from one end to the other. A slot D extends along one side of the shdl, 
into which a metallic strip is slipped. Attached to this is a fabric apron 
Et extending almost around the shell and used for holding the end of 
the calendered &eet when starting to wind it up. One complete revolu¬ 
tion of the^shell causes the apron to close down upon the stock, ttius 
permitting ten^j^ ta be appli^ to wind smoothly and without slipping. 



CALENDERS 


109 


The Bowen Eoll Gbindee. 

Fi^. 102 and 103 show a somewhat complicated machine for 
grinding calender rolls with straight or crowned surfaces. It has two 
grinding wheels located on opposite sides of the machine frame so that 
both sides of the roll are worked upon simultaneously. The roll with 



its journals is placed in the bearings A, the end being fastened to the 
coupling head B of the driving shaft C, which is driven by the pulley D. 
The emery wheels E move horizontally along the face of the roll on the 


I • 
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Fig. 103.—Section Thkough the Bowen Roll Grinder. 


screw shaft F. This is accomplished automatically as the grinder 
reaches the end of the roll, through a lever and a spring con¬ 
trolled rod H connected with the clutch quadrant. In the end view of 
the machine it will be seen that the grinder carriage 11 is arranged to 
slide in grooves / / in the bed. Running through this carriage, from one 
side to the other of the machine, is a shaft K which bears a hand crank 
L at each end and is geared to an adjusting screw M bearing hand wheels 
N. It is by means of these screws that the plates 0, upon which the 
grinding wheels are mounted, move toward or away from the roll. If 
considerable movement is desired, the screws M are turned directly by 
one of the hand wheels N, while for fine adjustment, either of the hand 
cranks L is Used. When one screw is turned the other screw on 
the opposite side of the machine will be turned the same ampunt and 
in the same' direction, so that the carriers on both sides are simul¬ 
taneously adjusted. 

The holder of each grinding wheel iS pivoted on its carriage 
at P and the grinders are driven by belts Q from an overhead shaft. 
This allots them to be moved around the pivots as centers without 
^ slackening of%e belts. The rod V operates a lifting arm W and this 
rotate the cranohaft X which raises or lowers the grinder. By setting 
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the block on the lower end of the rod Y on one side of the center of 
the link^, the grinders will cut a convex surface, while setting on the 
opposite side will give a concave cut. 

The Linton Eoll GBiNnEB. 

The Linton machine, shown in Fig. 104 grinds calender rolls 
without taking them out of the frame. ^ is a shaft upon which the 
emery wheel B is shown in position. Pulley C is driven by a belt from 



Fig. km.—The Lik^ Rou. Griitdek. 


pulley D* This pulley is mounted on a threaded sleeve on the screw 
shaft E. The appliance is driven tiirough pulley F by the belt G which 
runs over the neck of the calender roll. This drives the drum H and 
through the belt K and the pulley D, the emery wheel B. The pulleys 
and J drive loose pulleys L and M on the end of the serew shaft E, 
through belts N and 0 respectively. ’ These pulleys may be^made to 
drive the screw shaft fast or slow by engaging a ciuOT-through the 
lever P. A fine or a coarse cut is given by regalatin^he distance of 
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the shaft A from the rolls, by means of screws R acting on the adjust¬ 
able bearing blocks 8. 

In an earlier machine invented by Linton, the grinding wheel 
was loosely mounted on a tubular shaft which contained the screw shaft, 
access to which was through a slot cut the entire length of the tube. 
A pin in the hub of the grinding wheel engaged the screw through 
the slot, so that it traveled along the rolls of the calender much as in 
the machine described above. 



CHAPTER VII. 

GLUTdHES, DEIVES AND SAFETV STOPS FOR MILLS AND 
CALENDERS. 


The mechanical appliances for stopping and starting mills and 
fiilenders, broadly known as clutches, are found in great variety and 
are most important. To operate these instantly in case of accident, 
a great number of safety stops have been invented. When one is on 
the subject of clutches and safety stops it is natural that the drive, 
elfictrical or other, be considered. That brings up the question of 
variable speed and calender and mixing room arrangement. All of 
tho above topics are reviewed in tbe following pages. 



Fic. 105 .—The H. & B. Fkictioh Clutch. 

In the olden time the form of clutch universally used was the 
jaw ^ilutch. Today it has been almost wholly supers^ed by friction 
and magnetic clutches. 

In many rubber mills much of the power exerted in driving the 
gearing is wasted by the main shafting’s being kept in motion while a 
part or all of the machines" are at rest. W’here individual electric drive 
is not employed the remedy for this is the adoption of friction clutches 
located at different points throughout the mill. They not only effect a 
saving in power but may be the means of avoiding serious accident by 
permitting prompt stopping of the main shaft or of individual machines. 

The H. & B. Friction Clutch. , 

A friction clutch for driving calenders and gnnders is ^shown in 
Fig.-10.5. A is the driving shaft. B, C and D are inneMntegral parts 
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of the clutch, keyed to the shaft A and revolving with it. On the left 
is shown the rim D split at E and E, and right and left hand screws 
F F which are connected by levers L L to the sliding sleeve M. The 
outer casing N and the hub 0 of the clutch are integral and revolve 
on the shaft A. 

In operation, the part B, the levers L and the sliding sleeve M 
revolve with the shaft A. The casing N, 0, is keyed to the gear or 
pulley of the machine to be driven and is loose on the shaft A. The 
clutch is operated by a lever which forces the sliding sleeve M toward 
the clutch. The levers L L turn the right and left hand screws F F, 
which expand the rim D against the inner surface of the casing N, 
causing it to drive the machine. 

The Vattohn Friction Clutch. 

Fig. 106 shows a multiple-band friction clutch. It is of the bal¬ 
anced coil type. The principal members are two steel coils, and a 
chilled iron drum. The coils are controlled by two semi-circular 



Fio. 106 .—The Vaughn Friction Clutch. 
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shc'ji which contract on the tail end. When the clutch is in action, 
the shoes are drawn up to the coil by the toggle. 

TJiis clutch provides an effective safety stop, as the coils release 
from the drum instantly. The comparatively small diameter eliminates 
momentum, brakes being unnecessary. The toggle action is such that 
when the clutch is engaged it is locked in position, requiring no pres¬ 
sure to hold it. The handwheel controller is equipped with a safety 
trip, which is mechanical and positive in action. If desired, it can be 
operated from push buttons located at convenient points. 

The Gokdon Pmeumatic Clutch. 

In Fig. 107 is shown a pneumatic multiple disc clutch connecting 
two shafts. It consists of a circular casing A keyed to the driving shaft 
B. In the casing are twelve friction discs E and F arranged alternately. 
Sis of these are fastened to the casing A and six to the hub which is 



Fig. 107.— The Gordon Pneumatic Clutch. 


keyed to the driven shaft D. (? is a circular piston which acts against 
the discs. C is a cover bolted to the casing A turning on the shaft D. 

\The clutoh is operated by air or water under pressure admitted at A’’, 
passing through the opening J and forcing the piston and the discs 
tightly together. This transmits the motion to the driven shaft. 

Magnetic Clutch. , 

A type of magnetic clutch that, not only couples the driving to 
the driven shaft but also has an automatic brake whic^cts when the 
current is interrupted is shown below. One objections the magnetic 
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clutch was that the time between the opening of the operating coil 
circuit and the releasing of the coupling was small and practicallv 
negligible under a full load but large under a light load. Another 
objection was that they did not engage gradually but took hold' almost 
as suddenly as a jaw coupling. 

The first objection appears to have been overcome by an automatic 
band brake on the mill side of the cut-ofF coupling and the other by 
the Cutler-Hammer accelerator clutch. 

Magnetic Clutch with Automatic Band Brake. 

Fig. 108 shows two views of this clutch equipped with an auto¬ 
matic band brake. The driving part of the clutch or field A carries 
the magnetizing coil B. It has a hub D which is keyed to the driving 



shaft. The armature or driven member C has a similar hub E udiich 
is keyed to the driven shaft. Attached to F is a flexible spring steel 
plate G which carries the armature G. A friction facing H prevents 
the armature from coming directly against the face of the coil and 
also provides frictional contact for driving. This friction facing is 
woven asbestos and brass wire .similar to brake lining On the hub D 
are two insulated contact rings J which are attached to tha ends oi/. 
the magnet winding B. This is supplied with current by contact with 
a pair of brushes K, from the source of power. Attached to the driven 
shaft is a brake drum L with a brake band-Jf of the same material 
as the frictioa facing H. The ends of the brake band are pivoted at^ 
N and 0^ a lever P, which carries an adjustable weight Q at its outer 
end. Hear tHj' center of this lever is pivoted a vertical rod R attached 
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Fic. 109 .—Magnetic Clutch and Biake with Flexible Coupling. 


to ^ solenoid in the cylinder /SI The solenoid raises the lever P when 
the circuit is closed, thus loosening the brake band. 

The operation is as follows: The current is gradually applied to 
the magnet coil by means of a rheostat. As the current increases in 
the coil the flexible steel plate containing the armature is pulled toward 
the coil. The friction gradually increases betw;een the armature and 
ythe friction facing until the current "is strong raough to rotate the 
.({risen shaft at the same speed as the driving shaft. The current 
applied to the magnetic coil eneigizes the solenoid and lifts the weighted 
lever allowing the brake drum to run free. Rod T serves to hold the 
brake band in circular form when the brake is released. 

In case of accident the switch is thrown by a roU. or lever con¬ 
veniently placed, thus breaking the circuit. This alsodntelTupts the 
solenoid circuit, allowing the lever P to drop and tiglj^ning the band 
around the drum. Thus it will be seen that in addition to shutting 
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off the power, the brake is applied the instant that the two shafts are 
nncoupled, bringing the mill to a quick stop. 

Magnetic Clutch and Beakb with Flexible Coupling. 

A combination magnetic clutch, brake and flexible coupling is 
shown in Fig. 109. In this the armature A is carried by a roller bear¬ 
ing B on an extension G of the power shaft. Connection is made be¬ 
tween the armature and the brake wheel B, which is carried by the 
mill line shaft F, through a flexible coupling. This is a cylindrical 
extension F on the flange carrying the brake wheel. Thrae extensions 
are slotted and encircled by a rawhide band 0. A flange H projects 
into the annular slots and serves to transmit the power. This coupling 
is sufficiently flexible to permit the driving and driven shafts to be 
out of level as well as out of alignment. The 60-inch clutch has a 
normal rating of 450 horse-power at a speed of 90 revolutions.per. 
minute. 


Clutch and Brake Installation. 

Fig. 110 shows the installation of the magnetic clutch described 
above. The shaft of the motor A carries the driving member B. The 



Fia 110 .—Clutch and Brake Installation. 


end of the driven shaft C carries the armature. D. When the clutch 
is disenga^ the two shafts are independent of each other. The shaft 
Cralso carries tha automatic brake E which is applied when the clutch 
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Fig. 111.—Magnetic Clutch and Brake Assembled. 



circuit is broken. The mill shown at P is driven from the line shaft 
0 through the pinion H and gear 1. 

Deives fob Calendees. 

. The means for driving calenders may be considered as a separate 
subject since, by the installation of proper gearing, any method of 
drive may be employed. Formerly, calenders were driven by steam 
engines from line shafts, but in recent years this form of drive 
has been gradually superseded by the electric motor. Usually the 
speed of the motor is reduced with one pair of gears in addition to the 
calender driving gear and pinion, but it is sometimes necessary to use 
two pairs owing to special conditions. 

Two-Speed Deive. 

In Figs. 112 and 113 are shown a plan and elevation of a two-speed 
drive with a double friction clutch mounted on lie main shaft. The 
pinions A and B are mounted on loose sleeves on the driving shaft C. 
The outer casings of the clutches D and E are also mounte^ on these 
sleeves and turn with the pinions. The splined sleev^ F turns wili 
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Fig. 112.—Two-Speed Drive. 


the shaft and is moved in either direction by the hand wheel 0, the 
segifaent rack H and a yoke on the shaft K. By turning the hand wheel 
Q to the right, the sleeve F moves to the left, engaging the clutch D 
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and driving the pinion A, gear L and pinion if of the machine. Since 
the piijion A is larger than B, this engagement provides the higher 
speed. If the lower speed is required, the hand wheel is moved in 
the opposite direction, engaging the clutch E and the gears B and N, 

Thhee-Speed Drive. 

The triple friction clutch drive, in Fig. 114, is one of the methods 
of obtaining different speeds before the general adoption of electric 
drives. The driving shaft, which runs at a constant speed, carries 



three friction clutches attached to gears. Each of these gears engages 
wifL pinions on the calender driving shaft. These gears and pinions 
give three speeds and the change from one to another is made hy throw¬ 
ing in the proper clutch. 

Electric Caxeedee Drive. 

Fig. 115 shows a typical electric drive with one pair of reducing 
^eam. 'The motor A is set on a separate foundation plate B. Its 
^fflaft bears the pinion D which engages the large gear E. This is 
mounted on the shaft F with the calender pinion G. The electric con¬ 
troller for starting and stopping the motor takes the place of a clutch. In 
the installation shown, the motor is a slow, variable* speed type on 
account of the slow speed of the calender and the small geai^ reduction. 
Individual electric drives furnish variable speed controls. With these 
a calender can be run fast or slow by operating one of several switches, 
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Fig. 115. —Electric Calendbs Drive. 


It is estimated that three motor driven calenders will turn out the 
same amount of work as four calenders driven from a line shaft. This 
is due to the wider range of speed, the time saved in c h a ng in g from one 
speed to another, and the ability to run the calender at the highest prac¬ 
ticable speed for each kind of stock. Calenders are driven by either 
direct or alternating current motors, and such drives for all classes of 
machines and for all kinds of work have become'standardized. ^ 

In this connection, what O. A. Kelsey has written is of special 
interest. 

*“The power required to drive a calender varies over a wide range, 
depending on the character of the compound, thickness, width and 
speed. The speed is limited to that at which the compound can be run 
without blistering pr the forming of a rough surface. When the cal -, 
ender is started up with cold rolls'the permissible speed is higher 
after the cooling rolls become heated. As these rolls become heated, 
it is necessary, in order to obtain the desired surface of the sheet, to 

• From “Electrical Requirements of Certain Machines in the Rubber Industry," by 
C. A Kelsey—Proceedings of the American Institute of Electrical fin- 
- ^gineers, Jhy, 1913. 
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reduce the speed. A fine speed graduation is therefore necessary to 
maintain a maximum output. The torque required depends upon the 
thickneSs and material and there are so many combinations potssible 
together with the speed requirements that it is difficult to formulate 
any rule to determine the power. The motor must be large enough to 
meet the extreme conditions. 

“From a number of tests made, it is found that an 18-inch (45.6 
cm.) diameter, 40 inch (1 meter) face, three-roll calender running at 
a surface speed of 37 feet (11.2 m.) per minute, requires an average 
of 20 h. p. A 24-inch (60 cm.) diameter, 48-inch (1.2 m.) face, three- 
roll calender running at a surface speed of 35 feet (10.6 m.) per minute 
requires an average of 35 h. p. and a 22-inch (56.8 cm.) diameter, 
65-ineh (1.64 m.) face, three-roll calender running at a surface speed o^ 
36 feet (10.9 m.) per minute requires an average of 45 h. p. 

“Some compounds that are run through the calender in successive 
layers which build up to V^-inch (1.27 cm), or even %-inch (1.9 cm.) 
must be run at approximately 20 feet (6m.) per minute, while for 
friction work the speed of the driven roll may be 80 feet (24.3 m.) per 
minute. The thick sheets will require slightly greater torque than the 
average thickness while the torque for so-called friction work is consid¬ 
erably less. 

• “As the compound and fabric are fed through in a continuous 
sheet the power required for a given material, thickness and width is 
quite unifoim. 


Motoe Chaeactebistics. 

“In considering the power and speed requirements of the different 
marines, it is seen that the mills for working up rubber and mixir^ 
it to form the various compounds, call for extreme overloads, but of 
short duration. By grouping these mills and driving by a single motor 
the load peaks can be reduced. Instead of the maximum values being 
200 per cent, of the average, it has been determined that this can be 
reduced to 160 per cent by driving with one motor a group of six mills 
for masticating, mixing and warming. 

“Where individual drive is used, alternating-current polyphase 
squirrel cage motors are best suited to carry the high load peaks. Bj 
grouping the mills, a motor of smaller capacity than the aggregate 
of -the individual motors can be employed. Mpreover, synchronoui 
motors can then be installed and assUt in correcting tfie power facto: 
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of the general power load. The mills are generally equipped with jaw 
clutches which can be open or closed while the shaft is running. The 
synchronous motor can thus be disconnected from the mills at start¬ 
ing. The selection of squirrel cage or wound rotor induction motor 
depends upon the local starting restrictions, as the squirrel cage motor 
will easily bring the shaft up to speed even with all mills connected. 

“Direct-current motors are sometimes used when this is the power 
available, but they are more expensive and not so well suited to the 
load conditions. 

“The calenders, as mentioned, require close speed control over a 
range four to one. This can best be accomplished by a direct current 
motor, which is the general practice. A number of schemes have been 
employed to accomplish this. Among them might be mentioned the 
multi-voltage and adjustable voltage methods. The motor-is excited 
at constant field strength and the armature supplied with a variable 
voltage. This variable voltage can be produced by a series of different 
voltage generators or by a rotary compensator or booster set. 

“A modification of the preceding is a three-wire, two voltage source 
of armature supply combined with adjustable speed by field control. 
The first mentioned methods produce a wide speed range but are 
expensive because of the number of machines required for each calen¬ 
der. The second method produces a less speed range but is less expen¬ 
sive,-particularly wheie a large number of calenders are installed. With 
the more recent general application of commutating poles to direct cur¬ 
rent motors a greater speed range is permissible with constant armature 
voltage and varying field strengths. 

“This last mentioned method results in the simplest equipment as 
a whole. The motor must be larger but is therefore more substantial, 
while the control can be ma(Je‘extremely simple, or it can be made 
entirely automatic, thus calling for the minimum of attention and care 
from lie operator. 

“As the power to drive the mills is by far the greatest portion of 
the total power, alternating current will generally be selected. This 
therefore requires a motor generator set or a synchronous convftrtqrta 
deliver current -to the calenders. The machines can be used to coirSS 
• the power faqtor of the general power circuit. 

Motor Control. 

“As t^e motors to drive the mills are run at* constant speed, cmly 
starting devices are required. A speed controlling device must, how? 
evel, be furmshed Ivith the motors driving calenders. The calenders 
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require close attention and must be capable of starting and stopping 
by the simplest means on the part of the operator. This is best met 
by a control which enables the operator to bring the calender up 
to the speed by moving the controller handle around to obtain the desired 
speed. Automatic acceleration should be provided to limit the current 
input while the controller handle is being moved around. It should 



Fig. 116 .— Motor Calender Drive. 


be possible to shut the calender down by pushing a button locatec 
on the calender. The speed of the calender ^ould be retarded by dyna 
mic Braking of the motor. This is to provide,a safety feature in respec 
to the opejator in case his hand should be caught be^een the rolls 
AIm it is desirable to stop quickly^ save material otherwise wastec 
by the coasting of the motor. It slwuld then b^ possible tS bring th 
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Fio. 117. —Westinghouse Moiok Driven Calender. 

calender up to the same speed as before by pushing a button on 
the calender. Means should be provided for reversing the direction of 
rotation of the motor to assist in manipulating the calendar and also in 
case anything should .be caught between the rolls and it becomes 
necessary to back it out. The control should also, include overload and 
low voltage release features and be immune from damage to itselj or 
the motor, in case the ope«ator fails to close or open the proper 
switches.” 

Motoh Calendee Dbive. 

Fig. 116 illhstrates a Vaughn three-roll calender equipped with 
a Westinghoqse ccaitrol. The calender is directly connected to a ^itqb ja ' 
speed motor, th«lugh cfft herringbone gears. The drive is located undw 
the floor. The controller has a number of magnetic Btvitohe% relayl 
and resistances for automatic acceleration, overload and low voltage 
protection imd ‘dynamic braking. A master coptrolla; of the drum 
type is pAivided and &e calender is always in full control of ^ 
qp^ator. hqttons are located at convenient points so that the 
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motor can be stopped almost instantly. A large number of running 
points are provided so that variations in speed may be obtained at 
the'will of the operator. 

Safety Stops. 

Workmen employed on calenders and mixing mills.are sometimes 
caught ill the rolls, the result being disastrous, perhaps fatal. The 
ordinary clutch mechanism is so far from the workman that it is 
impossible for him to reach it in case of accident. The safety stop 
provies a throw-out within easy reach and can be operated by the hand, 
fotJt or even head or shoulders. • ' " 

Automatic Clutch . Thbow-Ovt. 

Figs. 118 and 119 show a simple forpa of clutch throw-out. It 
consists of a pinion and clutch, the latter b^g made with a helical 
shoulder on the inner face. A steel dog is held above the clutch by 
ajjat^ attached to a light chain carried over pulleys above the mill, 
te^inating in a handle above the rolls. Instead of the handle, a bar 
placed horizontally across the frame is often used. A slight pull on the 
chain raises the latch and releases the dog which falls into the open- 



Fio. 118 .-auTcH Engaged. ■ I- t^aown Out. 

Automatic CiaraeH 
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ing between the flange on the pinion and the clutch. As the mail 
shaft revolves the steel dog forces the clutch out of engagement, stop 
ping the machine. 

Foesyth Safety Stop. 

The Forsyth safety device is shown in Figs. 120 and 121. Acrosi 
the top of the rolls, in a position readily accessible, are two levers, A anc 



Fig. 120. —Forsyth Safety Stop. 


B pivoted at C and D to the frame of the machine. They are pivotec 
together and swing loosely on their pivots. The arm B has on its hul 
D a hook G which in its normal position engages a lug H on thi 
sleeve I. This sleeve slides on the arm J and supports a weight i 



■ Fig. 121.— Betails of Forsyth Safety Stop. 
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attached to the chain L, the end of the arm J resting upon the bracket 
M. The chain L passes over the pulley N and is connected to a sec¬ 
ond chain 0. This is connected with the shipping lever Q which 
operates the friction clutch S. Normally the parts remain in the posi¬ 
tions shown. In case of emergency the lever B is pushed back, throw¬ 
ing over the hook G and releasing the slide I. The weight then falls 
and pulls the lever over to the left, disengaging the clutch and stopping 
the machine. 


The Faeeei, Eod Teip Theow-Out. 

Another safety device is the Farrel rod trip throw-out. Fig. 122. In 
this the latch trip A is released when the horizontal rod B is forced 
forward or back. This allows the heavy steel dog C at the lower end 



Fic. 122.— Farhel Rod Teip Throw-Out. 


of the chain D to fall into the opening between the clutch E and fee 
pinion flange F which forces the two members of the clutch epert, stop- 
pii^ the machine. As an additional precaution this device somAifnes lias 
a foot lever located near the base of the machine for tripping., 
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The Bjemingham Safety Stop. 

The application of a pneumatic clutch as a safety stop is shown 
in Fig. 123. The casing A is bolted to the driving gear B Which is 
ioose on the neck of the roll G. Keyed to the inside of the casing is 
1 set of friction discs. These alternate with another set fastened to 
1 hub that is keyed to the outer neck of the roll C. A circular piston 
ocated in the casing A and of similar shape, is forced against the discs 
)y air or water under pressure admitted through the operating valve D. 


Flo. 123.— The Birmingham Saeety Stop. 

This valve has inlets E and E and an outlet G. When the rod JK is 
in its lower position as shown, the outlet is closed and the air or wa^r 
passes through the pipe I and forces the piston back, which enga^s 
the discs and starts the mill. When the cross bar L and the'Sijmi^^ 
are pulled down 'the chain M raises the rod H and stops the macniue. 

The Dodge Safety Stop and Bhake. 

Fig. 124 shows a side elevation of a friction clutch with an amto^ 
matic brake. The outer basing A is keyed to the drive shaft B and the 
inner casing 0 is keyed to the mill shaft D. . The clutch is operated 
by hand wheel F, pinion and segment rack 0 and levers H. In case 
erf emergency the <«rd or bar over the machine is pulled, releasing the 
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Fig. 124.—The DoixiE Safetv Stop aiJd Brake. 


weight I. This engages the pins J with the lugs K, which raises the 
lever L and applies the brake on 0. 

Vaeuble Speed Belt Deives fob Calendehs. 

Many forms of variable speed devices are in use in rubber mills 
and the machine for which they are best adapted is the calender. 
IVhere only one or two definite speeds are required, the ordinary reduc- 
in^l^ars equipped with proper clutches are best. On the other hand, 
wffire a great number of speed changes are required, it is desirable 
tcjjemploy friction driving devices. 

g The Evans Eeiction Deive. 

A A Wl known type is ihe Evans, shown in Fig. 126. The driv- 
mg cone A and the driven cone B have parallel axes, but are s^arated 
from each other by an endless friction belt This is moved between 
the cones by the chain D, and thus the speed of the driven shaft may 
be varied. The two cones forced together press against the friadon 
be^' In the overhead apparatus this is done % a leyer C similar to the 
ordinary belt shipper and is used to start and stop.the mat^ine/ 
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Fic. 125.— The Krupp Safety Stop. 


Eeevbs Vabiablk Speed Tkansmissio.n. 

The device shown in Fig. 127 has hangers cast integral with the 
'rame and can be fastened to the floor or ceiling. The two cone 
ihaped discs G C are spline mounted, with their apexes facing, on 
he drive shaft A. Another pair arc similarly mounted on the driven 
haft B forming a groove for the endless V-bfelt. These discs slide 
treely on their shafts but rotate with them. They are moved toward 
)r away from each other by the levers D D, pivoted at G G and operated 
>y a right and left screw. The speed of the driven shaft is varied 
)y turning this screw to the right or left. This is done by gears E 



■' Fig. 126.— Evans Friction Drive. 
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Fic. 127. —The Reeves Variable Speed Transmission. 


and a straight or cross belt on the tight pulley F, driven from shaft A. 
In the illustration the discs on the driving shaft are shown operating 
thejphaft B at the minimum speed. 

The Bixby Variable Speed Drive. 

» A^lan view of this device is shown in Fig. 128. The hangers 
C l^upport two parallel shafts E and G upon which are mounted- 
confr pulleys A and B. The shaft G is mounted in hangprs which 
swKig on the shaft B journaled in the hangers C C. The cone pidley 
m s-wings away from A and by gravity tightens the cone belt L. Bolted 
to the bottom of the rigid hangers is a guide bar 7 on which slides a 
yoke J bearing two vertical rollers K K. These proj^t between the 
cone pulleys, spanning the lower part of the belt L which is shifted 
cable ilf that passes over sheav^ N- The adjustable weight P 
is mounted on the lever Q fixed to the shaft R. .This forces ,tBe pulley 
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Fig. 128.— The Bixby Variable Speed Drive. 


B away from A and tightens the belt. The belt H drives the shaft G 
and the cone pulley B and the belt L transmits the variable speed to 
the cone pulley A and the shaft E. 


A Model Calender Eoom Plan. 

Fig. 129 shows a typical layout of a modem calender and mill 
room.* The main futures are taken from the calender room of an 
existing rubber factory and are applicable to almost any sized insfella- 
tion, \ 

The room is 75 feet wide by 150 feet long, with a 1%-inch mflDlo 
floor laid on concrete. On either side of the room is located ia liny of 
six milla with 20 by 60-ineh rolls. Each line is driven b^^^SOO 
horse-power motor, with reducing gear, located midway betjveenVthe 
mills, there being three on each side of the drive. Located betwiiiM 
the mill lines are twelve 3-roll 'calenders, with 24 by 66-inch rolllh 
equipped -with individual motor drives. A central passageway, 8 feet 
wiife, exte&d8*the length of the room. 

M,n 

*“A Model Calender Room,*’ by Morris A. Pearson, India Rubber Weild, 
lltceinber, 19B. 
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The drive ia with the motor located directly over the line shaft, 
where it is easily accessible. Power is transmitted from the motor 
to the line shaft by cut double helical gears enclosed in oil-tight cas¬ 
ings. The only part of the drive to extend below the floor is the lower 
part of the gear easing. 

The motor is connected with the reducing gear by a magnetic 
coupling and safety stop, which is operated by hand or foot trips from 
any mill on the line. A magnetic brake used with this coupling is 
automatically applied when it is cut off. The power required for 
energizing a 300 horse-power magnetic coupling is only 2 amperes at 
120 volts, and for the brake 1.75 amperes at 120 volts—both working 
continuously. It will thus be seen that the operating cost is compara¬ 
tively nothing. 

All line shafting is 6% inches in diameter and is located high 
enough to allow everything connected with the mill line to clear the floor. 

The calenders have individual drives, each machine being driven . 
by a 75 horse-power variable speed direct current motor. The motor 
speed has a variation of 1 to 3 and permits a delivery on the calender 
of from 5 1-3 to 16 yards per minute when running friction and from 
8 to 24 yards per minute when running even. The motor controller 
is connected with a rod trip, located in front of the rolls, for emer¬ 
gency use. 

The Bittbelich Calendee Boom Layout. 

The calender room plan shown in Fig. 130, is a modification of 
Pearson’s and embodies several special features. This is designed for 
the most economical production from an operating point of view. It 
should, however, be l;>orne in jnind that it would not hold good for 
all classes , of rubber mills, since the sizes of calenders and mills^d 
the processes of manufacture vary. \ 

It must be kept clearly in view that materials In process Vf 
manufacture should move in one direction to and from the nmchi:^, 
in an orderly manner, and without waste of time and energy, 

The essential feature are as follows:— \ 

1. Th^ ci^lffliders are located near the windows and fte ni^ 
nearer the middle of the room. The process of calendering, dealiiqk 
with the product in a more finished stage, demands the best light, while 
the functic^ of the mill is merely to warm and soften the gum. 

2. The iSiills and calenders are placed as uear to each other as 
is jracticible, to reduce to a minimum the distance traveled in deliver- 
iog the batA of gum to the calender. In minimizing this distance it 
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Fig. 130.—^The Bitteklich Calender Room Layout. 


is'necessary to lengthen the distance which the fabric and finished 
product travels. The latter are, however, delivered in larger quantities 
than the rubber batches and therefere have a fewer number of journeys 
to make. 


3. The central portion of the room is devoted to the storage of 
mixed gum. This alkws piling the gum as high as practicable, with- 
oA obstructing the light, and since rubber is affected by light, it should 
stored in the darkest part of the room. While some light may be 
/vailable from a saw-toothed roof with a single story building, it is 
teir^le to obtain all the dayli^t possible at the calenders from the 
IB* and from abdv& 

The building should be of one story about 20 feet high, 
PPImed with a roof of sawtooth construction and spanned by a crane 
p^^re width of the building. This would allow quick removal 
TO rolkj 'frames and all other heavy parts requiring renewal and repairs. 
With the mills in the middle, the shafting diould be below the floor. This 


can be awanged by building a tunnel, or better still, *s basmnent, and 
carrying the foundations of the roa(^jnery to the,floor below; Th® all 
steam and water pipes would be located in this basem®t 











CHAPTER VIII. 

MOLDS, METAL AND KUBBER. 


M ost of the molds used in the manufacture of rubber goods are 
made of iron or steel. Soft metal molds are, however, used to 
an extent, especially in hard rubber work For special work 
molds have in the past been carved from blocks of soapstone. Their value 
over metal molds, however, is not apparent. Molds pf plastic 
composition are also used in dental and stamp work. The strips of 
cloth wound about hose or tires to keep them in shape while curing, as 
well as the beds of French talc or soapstone in which goods are 
buried, are really molds. In a word, almost all rubber goods, except 
clothing and dipped goods, may be classed as molded work. 

Molds made of rubber are also often used. They are sheets of vul¬ 
canized rubber upon a foundation of heavy duck, the face of the rubber 
bearing the design that is to be transferred, say to a mat or tread. 
Such molds have a supporting edge of fabric and rubber around the 
edges, or are set on an iron plate with supporting edges. 

Rubber molds are made after a German formula that calls for 25 
parts of rubber in solution and 75 parts of white of egg. After the 
solvent has been evaporated, enou^ sulphur is added to ensure vul¬ 
canization. The product is said to be full of nerve and to stand much 
wear. • 

Rubber molds are also used in lines of manufacture other than rub¬ 
ber. For example, in shaping celluloid in certain work rubber vacuum 
bags are employed. In pattern making, in candy' manufacture and in 
the molding of a variety of plast^s sudb molds are often used. ■ 1 

The molds used in rubber manufacture are close mol^s. Tiarls, 
they consist of two or more parts accurately fitted together and a^e 
linecj up with dowel pins or guides. The parts when placed together 
form an exact positive of the article to be manufactured. 

Metal molds are generally made by a manufacturer who is a spe¬ 
cialist in thurindustry. Strictly speaking it is a part of the die maker’^ 
art and requires expert knowledge in the designing and skilled 
mechanics in" the making. Many molds are mad§ by the rubber manu- 
faotrprers in their own machine shops, particularly in mechanical and 
hard rubber work where a great variety of patterns is used. There 
is such an infinite variety of rubber molds that only a general desorfft- 
tioi|of the mrthod 84 ised can be given. 
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Many molds are made by simply running plates of iron through 
a planer. Others call for engraving or die sinking in metal plates. In 
others \he first step consists in obtaining a perfect reproduction of the 
object to be molded. This is turned up from wood-or made from an 
original. From this a matrix is made of a plastic substance such as gutte 
percha, wax or plaster of paris. This matrix comes from the model in 
two pieces, each a perfect reproduction or intaglio of one half of the 
original model. These two parts are then treated as patterns from 
which sand molds are cast in iron or soft metal. The final molds are 
then machined and accurately fitted together and provided with dowel 
pins or guides so that the mold can be separated and put together again 
in perfect register. In very small articles the impressions are duplicated 
several times and plate molds containing several dozen matrices are 
made. This type of duplicating mold is limited in weight as it should 
not be too heavy to handle from the bench to the press. 

Another method is to make the matrices thin or shell like and 
enclose them in cast iron or other metal. The advantage is that when 
the mold becomes worn the shell-like matrices can be renewed. When 
soft metal is used this style of mold with a cast iron frame gives the 
best results. 

Mold making by electrical deposition of metals is, on account of Ae 
plant required, possible only in the largest factories. For making 
a mold by this process a model is first made from wax or plaster 
of paris, with wire or iron supports. The model may thus be obtained 
in a single piece or in two pieces. It is next treated to an elec^ 
fytic bath of copper sulphate, where it constitutes one of the el^ 
frodes and receives a coating of copper, the thickness of which depends 
0 ^, duration of immersion. The whole may then be coated with nickel 
.to'protect the surface and so that it can be polished. If the model is 
in a single piece a closed mold is formed; if in two parts the mold 
will open at one side and the edges of both parts will fit together accur¬ 
ately. Closed molds are cut into two portions by a saw. Jlolds 
obtained by electrolytic deposition are not very thick or strong. T^ 
are therefore backed by type metal or plaster. This is done by pkci^ 
the mold in a shallow wooden box. The plaster of paris is run into ^s 
box until full. When molds are required*for use under pressure they 
are reinforced by a thick electrolytic nickel d^sit, and fofipdify metal 
is used for backing, instead of plaster. Flectmlytidmolds ^..easily 
and cheaply made but their use in iibb« mills 
of their lack of sharp edges and fthMty tp wpaj . 
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Fig. 131.— The Eggees Quick Curing Mouj with Solid Cast Iron Frame. 


Portland cement is sometimes used as a material for mold mak¬ 
ing. It is placed in metal flasks and the desired shape formed. 
It is then coated with a layer of soluble glass (potassium alumi¬ 
num silicate) and chalk, by which the details are worked up. Magnesia 
cement can be used, resulting in a very hard and durable mold. Such 
a mold presents smooth surfaces, sharp edges and gives good detail. 

The. Eogers Quick Cubing Molds. 

The Eggers system of making soft metal mold castings for blown 
work is interesting. The walls of molds are often of unequal thick¬ 
ness. This causes loss of time in vulcanizing and cooling, extra work 
in handling, uneven vulcanization, etc. Fig. 131 shows one form of 
the Eggers mold designed to do away with this defect. The shells A are 
cast from soft metal such as tin, type-metal, aluminum, etc. Thise 
shells are then placed in a femkle die of corresponding shape, into whi^h 



Fi^ 132. THajJEooERgf Quick Curing Mold with Open Wrought Iron FIiamb. 
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a male die'is pressed. This swages the metal shell into final shape. The 
swaging^removes all defects from the interior of the shell and gives the 
surface a smooth, glassy finish. The flanges B hold the shells in posi¬ 
tion in the cast iron frames C. The two parts of the frame are held 
together by clamps D. 

TirE Eggeks Open Fbamb Mold. 

Another form of the Eggers mold is shown in Fig. 132. In this 
the shells are also made of uniform thickness and are mounted in light 
iron frames. Eeferring to the drawing, the shells A are formed with 
flanges B, which fit into recesses in plates C. These plates are connected 
with the upper and lower frame plates D and E by screw bolts F, 
and the mold sections are clamped together by thumb screws G. The 



Fig. 133. Fig. 134. 

Typical Two-Part Molds. 


mold shells are cast from soft metal and finished smoofli by swaging. 
Jn addition to the advantage of even vulcanization is the lightness of 
the, outfit when a number of the molds are clamped tog^her. The 
coss is less also, as this type weighs but one-fourth as much as the 
orflinary kind. 

Types of Metal Molds. 

Mol(ls for motor tires are usually two-part, with a separate core 
inside. The rough castings are turned up <ai a lathe. If it is, for 
example, a “Bailey tread,” round d^SreBsirais are milled in the inner 
surface of the mold. For this is used a millihg apparatus on a flexible 
shaft, the depressions being accurately located by an indexing plate. 
Extreme accuracy characterizes every part of tire mold manufacture. 
A.variation of more than 0.002 of an inch in the size of fiidld or core 
would mean its rejection. 
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Fig. 183 shows a typical form of two-part mold with core' for tires, 
of the core A and mold portions B and C. The jUustr^ 
tion shows a cross section of only one side of the mold. The tire is 
first built upon the core and placed in the mold, which is then subjected 
to pressure in a press-vulcanizer. 

Fig. 134 shows another form of tire mold of special design. In 
this the tread portion is formed with an interchangeable segment ring 
A with inclined faces to fit the faces on the mold parts B and C. When 
the mold parts are pressed together the ring A forces the tread of the 
tire radially against the core D, and holds the tire in place during 
vulcanization. 

Kubber articles, such as stoppers which have knobs or handles of 
irregular shape, often require molds of three or more parts. Fig. 135 
shows a mold for making waste pli^ for baths, sinks, etc. The mold 



Fig. 135. —Type of Five-Part Mold. 

comprises five parts, a lower plate A, a ring B, the upper plate 0 arfl a 
two-part central block D. After vulcanization the parts of the mold are 
taken away one at a time to remove the completed plug, which is illna- 
trated at-F. 

' The Beakd Molding Machine. 

In Fig.;1.36 are two views of the Bland machine, which mechan¬ 
ically feqds the compound into the molds. In the illustration the 
machine is arranged to mold telephone receivers, although it may be used 
for making other articles'by the substitution of the proper molds. The 
drawing oi tha left is a transverse section, while that on the right is a 
longitudinal section. ' 

■ Banning with the drawing on the left, the machine comprises .a 
talin casing*^, fea'^^rig at the top a cylinder B with a piston G. At the 
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bottom Is a cylinder D with a J)iston E. On one side is a cylinder F with 
a pistoi4(r, and on the opposite side is a cylinder H with a piston I. Each 
of these pistons is reciprocated by steam pressure, which may be admit¬ 
ted at either end of the cylinder. Inside the casing are three mold sec¬ 
tions J. The central one is stationary and the two outside sections are 
dovetailed to the pistons 0 and I, so that the molds may be opened and 
closed. Above the molds is a stationary block K with twelve funnel- 
shaped feed tubes L which register with the molds. Between this block 
and the molds is a sliding plate M having holes which register with the 



Fig. 136.—The Bland Molding Machine. 


feed tubes. The plate is operated by a lever N attached to the piston rod 
of a smajl steam cylinder 0, so that the holes in the plate may be moved 
out of line with fte feed tubes to stop the flow of compound into the 
molds. On the upper end of the piston rod, P is a plate Q which car¬ 
ries the twelve cores B. On the lower end of tie piston rod 5 is a 
plate T, into which are threaded tamping rods U for poking the com¬ 
pound into the molds. ^ , 

• Eeferring to the drawing on the'ri^t, the cdpipound is fed into 
the hopper Fend forced by the screw W into the spaces Z. from which 
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it passes into the feed tubes L, the lower ends of which ar« closed 
by the plate M. The piston E is raised to bring the cores into th^molds, 
which are then closed by the moving pistons. The plate M is then 
moved to open the feed tubes, and the compound is forced into the molds 
and packed by the tamping rods U operated by the piston C. The 
molds are opened by moving the pistons outwardly,' after which the 
molded articles, on the cores, are removed for vulcanization. 

Appaeatus foe Making Rubbee Molds. 

A forming and vulcanizing apparatus for making elastic rubber 
molds or patterns for om^ental objects, or for producing metallic 
articles by electro deposition, is illustrated in Fig. 137. A is the 
vulcanizing vessel having a hinged cover B, supplied with bolts 0 for 
hermetically closing it. Within this vessel is a steam-chambered platen 
D supported on lugs E. This platen has inlet and outlet pipes F and G 



for supplying steam for heating it. A pipe H connected with the pla^n 
D is attached to an air pump (not shown.) The upper surface of the 
platen is provided with a number of holes I to furnish air communica¬ 
tion between the steam chamber and the inner surface of the mold. 
The pattern J is made of plaster paris or other porous material and its 
upper surface is shaped to produce the desired design. The mold is 
mado from t^o thin sheets of rubber, one of which is partially .vulcan¬ 
ized, while the other is unvuloanized. The combined sheet K is placed 
upon the pattern J with the partially vulcanized side up, and the edges 
of the sheet are cemented to the surface of the ‘platen all arouhd the 
patWm to exclude air from the under surface of the mold. The air is 
exhausted/rom the platen D by the air pump connected to the pipe 
and-the suction through the porous pattern causes the rubber sh^ t* 
dolt^Om to Sfe surfice. Steam is then admitted at about 20 pounds 
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pres8u)|pto the veseel A through pipes L, whi(&-causes additional psW- 
sure onpe sheet of rubber and firmly depresses it into every cavity'at^ 
outline of the pattern, and vulcanizes it The completed mold vrijl 
retain its shape and is easily stripped from castings of intricate desipi. 

Cabe oe Monns. 

To prevent the articles from sticking, molds are heated and 
brushed over with soft soap so-that a film is deposited on the interior 
surface. Another method is dusting with French talc, plumbago or 
powdered soapstone, and in some cases a coat of glycerine is applied. 

Molds should be kept clean and when they gather scale from the 
sulphur, soap or tale, it should be removed. This fouling of molds is 
quite a serious matter and many preventives have been devised. One 
is to coat the inner surfaces with block tin, which can be removed by 
melting when foul. The sand blast is used for cleaning in some mills. 
A smooth talc sand, however, must be employed, as a sharp silica sand 
would injure the surface. A circular wire brush mounted on a flexible 
shaft is also a quick and efiicient tool for cleaning molds. 


Motoe Driven Mold Cleaner. 

Fig. 138 shows the Plank motor driven, flexible shaft outfit which 
is often used for cleaning molds. The illustration shows the shaft with 



Fig. 138.—Motor Driven Mold CuWNer. 


a circular wire brush. The flexible ^aft is attadhed th Ky 

a universal joint, which allows a wid^ui^ of moi^tflent of ' 

The^ft is usually from 6 to 8 feet leng. ‘ * ■ ‘f.. v? 
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Fig. 139.— Belt t)wvEN Mold Cleaner. Fig. 140.— Sand-Bla.st Cleaner. 


Belt Driven Mold Cleaner. 

• Fig. 139 shows another form of flexible shaft driven from an over¬ 
head counter shaft Mounted on the counter shaft is a large sheave 
pulley A over which runs a round belt B. This belt drives the grooved 
pulley C. The weight D, serves to maintain tension in the belt The 
pulley C drives the flexible shaft E, on the end of which is mounted a 
circular wire brush F! 


Sand-Blast Cleaner. 

, One type of sand-blast for use in cleaning molds, is iUustrated in 
Fig. 140. The device comprises an outer casing A having an air-inlet 
pipe B and an outlet C, to which rubber hose D is attached. The outlet 
pipe C receives sand from a hopper E supported inside the casing. 
Sand is fed into this hopper through a valve F which is opened and 
closed by a 'disk 0 on the rod E. This rod is controlled from the oi^ 
sidp by the lever I. On the lower end of the'rod H is a plunger J, 
which dears the outlet pipe in case it becomes clogged. The flow of 
sapd fro* the hopper M is controlled by a sliding valve K operated by 
tiimlSlsveT Lti • 
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Machine Tools foe Mold Making. 

Mfcy rubber mills have a mold making department that is in 
reality I completely equipped machine shop. The machine tools that 
are required in such a shop are: 

An 18-inch engine lathe with a three-step cone and double back 
gear. It has an 8-foot bed and takes 2 feet 6 inches between centers. • 

A 24-inch planer with an 8 foot bed and one or two heads. 

A shaper with a 20-inch stroke and a table travel of 22 by 14% 
inches. It has a universal vise that opens 10% inches. 

A plain milling machine back geared with a table feed of 24 by 19 
inches and a cross feed of 7 inches. Universal index centers for gear 
and worm cutting, spiral milling, etc., are also necessary. 

A 20-inch drill press with power feed and tapping attachmmt. 
The diameter of the table is 16% inches. 

A 13-inch sensitive drill with a capacity up to a %-inch hole 
and a spindle feed of 4% inches. 

A 13-inch speed lathe with a set-over swivel tail stock and a 
distance of 48 inches between centers. 

A universal tool grinder for grinding reamers, cutters and other 
tools. This can also be ilsed for surface grinding. 

All emery' wheel bench grinder and grindstone. 

A swing frame grinder that consists of an emery wheel mounted 
on a flexible shaft. 

For soft metal molds, a 23 x 34-inch brass furnace with drop 
grate is required as well as an equipment of iron bowls, ladle and 
crijcible tongs. ' 



CHAPTER IX. 

VULCANIZEES—GEKEKAL TYPES. 


I N curing or vulcanizing there are two processes, the hot and the 
cold. In the first the application of heat is as follows: open steam 
heat, hot air or dry heat, hot water, electric heat, hot melted 
sulphur, solar heat and Ultra-Violet rays. The cold cure consists of 
two methods, the immersion of uneured rubber in a bath of chloride 
of sulphur, or the exposure to chloride of sulphur fumes. The appara¬ 
tus for applying the cure is infinitely varied. For the open steam 
heat there are horizontal vulcanizers and vertical kettles; for dry heat, 
jacketed vulcanizers; for the “acid” or cold cure, immersion tanks; 
for the vapor cure, vapor chambers; for the solar cure, sunning tables; 
for sulphur baths, heated tanks. All of these general divisions have 
scores of types of appliances for the vulcanization of special goods. ^ 



Fig. 141. —Horizontal Vulcanizes. 


The manufacturer does not know exactly what chemical changes 
occur during vulcanization. Nor does the baker know what* happens 
chemically when he bakes bread. Experience enables the bread baker 
and the rubber baker to produce goods in great quantities that are in 
every way acceptable. It is probable that for years to come off-hand 
tests for vulcanization will be made by denting with a homy thumb 
nail or by observing the slowly fading tooth marks made by biting a 
sample um^ testi 
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method of vulcanization most commonly employed is the 
open ^am cure. What is known as a vulcanizer or heater is used. It 
is built like a horizontal boiler shell with a door at one end (sometimes 
at both ends). In this the goods to be vulcanized are loaded. They 
are wrapped in cloth, buried in talc or soapstone, or confined in molds 
to preserve their shape as they soften before vidcanizing begins. The 
door is then closed and live steam turned in and kept at the proper 
ten -erature until vulcanization is effected. While vulcanizers were 
formerly made by almost any boiler maker, they are today usually 
furnished by manufacturers of rubber machinery. The standard sizes 
run from 12 to 84 inches in diameter, and of any length required. 


Hokizontal Vulcanizee. 

The simplest form of live steam vulcanizer is shown in Fig. 141. 
A is the shell; B, the steam inlet; 0, steam outlet; D; door flange; 
E, swinging bolts, and H, the door. The carriage track F is set in 
grooved stands riveted to the shell, and moves with the car Q when 
loading and unloading. 

Vertical Vulcanizer. 

Fig. 142 shows the ordinary vertical or kettle vulcanizer, which 
is a] 0 of the live steam type. It is a heavy iron pot provided with 



a bolted-on head. It has the usual steam gage, inlet and eutlet con- 
n^tions and drain pipe. This vulcanizer is so simple in construction 
that 'the illustration explains itself. 
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Horizontal Jacketed Vulcanizer. 

Fig. 143 shows a horizontal, jacketed vulcanizer, having In outer 
wall A, and an inner wall B. Between these walls is a space C, which 
serves as a heat insulator when the open cure is used in the chamber D. 
In the dry heat process steam is introduced into the space G through 
the inlet E, in which case the main inlet F is closed. Pressure valves 
Q and H are provided in the inner and outer walls, while drain cocks 
K and L allow condensation to be drained off. The goods to be vul¬ 
canized are placed on a long car M and run into the heater on the 
track P from an outside track N. The door Q is then closed and 
fastened by the bolts R, and steam is turned on. 



Fig. 143 .— Horizontal Jacketed Vulcanizer. 


Dry heat in ordinary practice means air heated by steam con¬ 
fined in pipes or in jackets adjacent to the air. In the olden time it' 
was, however, customary to have the dry heaters set above coal or 
wood furnaces,, the heating being done by the flame on the outside. 


Vertical Dry-Heat Vulcanizer. 

.■ In Fig. 144 is shown a vertical, jacketed dry heat vulcanizer. It 
has two shells A and B and is supported in a pit C by the flanges D. 
The hingfed cover has eye bolts E and is clamped in place by swinging 
bolts. In Ae cover is a tube F, closed at its lower end, in whiotf'a 
^thennoigeter is inserted to record the temperature of the interior. 
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Ilry heaters, which are really oven rooms twenty to thirty feet 
long imd eight to ten feet high, are also used in certain lines of 
manufacture, such as shoes and clothing. In them the principle is 



the same as in the smaller dry heaters just described. The newer 
types of dry heaters where air under pressure is used are described 
in Footwear, as is also the so-called vacuum cure. 

The Seabubt Vulcakizee. 

Seabury’s hot-jacketed vulcanizer, illustrated in Fig. 145, is of 
the horizontal type, having a heating jacket to assist in keeping the 
steam, at a high temperature and prevent it from condensing on the 
walls. The goods are placed in A, surrounded by B, which leads 
directly from the fire box G, so that the flames and hot gases surround, 
the vulcanizer and pass up through the fiues P into the chimney E. 
Steam is admitted through the perforated pipe E which runs along the 
bottom of the vulcanizer. The usual fittings are a blow-off valve 
,gage K and thermometer L, ThJ^dobr H is naounted on a roller so 
that it is easily moved. 














152 


RUBBER MACHINERY 


Feekoh Vebtical Vulcanizee. 

Fig. 146 shows a French type of vertical vulcanizer in wljich the 
door is provided with a counterweight. When closed, the TOor is 
clamped to the cylinder by bolts A, hinged at F so that they can be 
swung quickly into the slots in the flanges. The coimterweight 0 



is adjusted to balance the door, for ease in opening and closing. The 
vulcanizer has a steam inlet D, drain cock E, gage P, thermometjr 
0 and connection H for a presiure relief valve. * 

The Fowlee Steam Sepaeatoe and Vulcanizbe. 

The Fowler apparatus. Fig. 147, is designed for uniform vul¬ 
canization and to> prevent the formation of blisters. 

When water is evaporated, gases such as oxygen, nitrogen, car¬ 
bonic acid ahd ammonia are freed and pass into the vuloanizfer with 
the steam, where they remain as fixed gases and do not condense. 
Fowler’s process is intended to remove these ^ases from. the water 
before it i/i u@ 0 d to produce steam for vulcanization. This is done 
by heating the water, then cooling it, and removing the freed gases. 

, The ^ter is sprayed from a supply main A into a closed tank B. 
Bpre the water and its gases are separated, the gases being drawn off 
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Fig. 146.— French Vertical Vulcanizer. 


inrough the pipe C by pump D. The water runs off through a pipe E. 
into a supply tank F, from which it is forced by the pump G into the 
boiler H, arriving there free from gases. 7 is the vulcanizing tank, 
having a pipe I connected with the boiler for the admission of steam. 
Through Ae pipes K and L, the air can be exhausted from the vulcan¬ 
izer by the air pump D. 



Fig. 147.— The Fowler Steam Separate am) Vulcanizes. 
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The Wittenbebg Vulcanizeb. 

Fig. 148 is an apparatus in which the heat and pressurejin the 
heaters is varied independently of each other. The low pressure ckamber 
is for porous goods, while dense effects are secured in the high pressure 
chamber. 


A and are two vulcanizers heated by closed steam pipes C and D 
and connected by pipe H, which has cut-off valve I. Pipe G connects 
B with the suction side of the pump E and has a cut-off valve S. Pipe 



Fig. 148. —The Wittenberg Vulcanizek. 


F connects A with the pressure side of the pump and has a cut-off 
valve R. Valves J, K, L and M are air vent valves. Different pres¬ 
sures are obtained in the heaters A and B by operating the pump and 
opening and closing the proper valves. 


Continuous Pbocesses. 

The usual vulcanization of rubber goods is of necessity intern^ft- 
tent It consists of placing shaped articles in some sort of mold, shut- 
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ting pe mold in a vnlcanizer or press, where it is left for minutes 
or hoirs, then taken out and open^. It has, however, long been the 
dream of manufacturers to have some sort of continuous process of 
vulcanizing where the goods pass from the making-up room directly 
into a vulcanizing mechanism, through it and on to the finishing 
department without interruption. This has been done in spreader 
work and in hose. 


The Eddy Peocess. 

Fig. 149 shows a continuous process vulcanizer for curing small 
goods. The vulcanizing chamber A contains steam coils B and a damper 
C at the top. A pair of endless chains D are connected by cross-bars with 
a number of perforated trays E hanging from them. The chains are 
driven by large sprocket wheels 0 and pass into the chamber A and 
around the three sprocket wheels F. Power is applied to the belt 
pulley 11 and the chains are driven as such slow speed' that the goods 
in the trays are cured while passing through. The operator fills and 
empties the trays at the front of the sprocket wheels 0 while the 
“machine is in motion. 


Cold Cube Appakatus. 

To show how proofed cloth is cured by a chloride of sulphur 
solution, Fig. 150 is added here. The roll of proofed cloth is placed 



in the machine at A. The fabric passes around the guide roller B 
and over rollers 0 G immersed in the vulcanizing solution E E iaike 
lead lined troughs D D. By depressing the guide F the fabric is 
. brought in contact with the vuloani.nng solutfen. The trmted fabric 
then' passes over the guide roller G and around the heated drum H, 
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to hasten the evaporation of the solvent. After passing aroulfS the^- 
last guide roller I the cured fabric is wound up on the roller j\ 

The vapor cure is done in a great variety of dry heaters, large 
and small. A point of difference between the steam dry heater and 
the vapor cure chamber is the necessity for exhaust appliances in the 
latter, that the irritating fumes of the sulphur chloride may not injure 
the workmen. 

The sun cure, or solarization, is not used on any considerable 
scale today. Twenty-five years ago, when “Gossamer” rubber coats 
were very generally worn, the sun cure was universal. The apparatus 
consisted of tables placed out of doors so that the rays of the sun fell 



directly upon the rubbered surface. If the sky was clear the cure 
was excellent. Vulcanization by dry heat, however, proved so mu^ 
more reliable that in time solarization ceased to be employed. * 

Fkench Hot Aib Vulcanizee. 

Fig. 151 shows a French type of hot air vuleanizer. The steel 
tank A is closed at one end and has a hinged door B at the other. 
Inside the tank is a steam coil C and at each end is a small electric 
motor D, driving a fan E on the inside to stir up the air and main¬ 
tain an even temperature in the tank. A steam jacket may l)e sub¬ 
stituted in place'of the coils, and the fans operated by belts. 

Eepaib Vulcanizeks. • 

Tn the line of general vulcanizing comes the repair of small rubber 
goods. In tire repair the small vulcanizers are infinite in number and 
variety. For small general repair and experiment they are few. The 
apparatus shbwn in Fig. 152 is designed for use by dealers in rubber 
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Fig. 152.—Repair Vulcanizee. 


gooas in repairing such small articles as hot water bottles, air bags, 
etc. The apparatus consists of a table A placed above a steam genera¬ 
tor B which is heated by gas through the tube C. The generator is 
fitted with a gage D which regulates the gas supply so that the required 
steam pressure may be maintained for any length of time The article 
W be vulcanized is placed between the table A and the plate E, the 
wessure being regulated by the weighted lever F. 



Fig. 153.—Electric VutCANizte and Tnas Mcm. 
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The Kiddle Electric Vulcanizeks. 

Numbers of vulcanizers heated by electricity have been invented 
in the past but so far they are used chiefly in tire repair. The Jiiddle 
vulcanizer utilizes electricity both for heating the molds and holding 
them together in the place of the usual clamp. The principle of this 
invention was applied to a number of different forms of vulcanizers, 
three of which are illustrated and described herewith. 

Referring to Fig. 153,' A and B are two halves of a tire mold in 
which the tire C is placed with an annular key or ring D projecting 
through it at the base. Inside the tire is an inner tube E which is 
inflated to hold the walls of the tire against the mold. Inside the tube 
E is an annular electric coil F, which supplies heat for vulcanization. 
The ends of the coil pass out through the tire valve opening C to the 
source of current. 



Fig. 154. 

Fig. 154 shows an application of two electric coils in which one 
coil is used for heating and another for clamping the molds together. 
At H are shown the coils for heating the tire B. C is a solenoid or 
electro-magnet, which draws the plates I of the toggle joints togethei^^ 
forcing the levers J downward and clamping the mold together. In 
place of the heating coils, magno-thermal coils may be used both fop 
clamping the molds together and for supplying heat. 



Fta. 155. 


Fig. 166 shows the application of both heatifig and magnetizing 
coils to the horizontal type of vulcanizer. Between the shell A and 
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|he lining 5 is a heating coil C connected with the source of current 
oy the terminals D. The magnet coils E and P are placed in grooves 
in the door 0 and shell ring A, and when energized they hold the door 
tightly closed. 

Sulphur Bath. 

The sulphur bath for vulcanizing pure gum goods is a very simple 
contrivance. It is an iron vessel, lead lined, arranged so that it may 
be heated enough to melt the sulphur. It is also fitted with an ediaust 
hood to carry away and deposit the sulphur fumes. By keeping the 
sulphur molten and by occasionally removing the scum, continuous 
process vulcanization may be carried on as there is no opening or 
closing of heater doors. The goods after the cure must be treated 
with soda solution to remove the surface sulphur. 



Fig. 156.— The Adamson Self Sealing Door. 


Other special vulcanizers will be found in the various chapters 
devoted to their own lines of work. 

VuLCANizER Doors. 

Quick-closing devices for vulcanizer doors have come into vogue 
very generally in the past few years. The idea is not new, however. 
Dental vulcanizers by the score were long ago fitted with quick closing 
and opening devices. To an extent also in English, German and 
American factories, vulcanizers were fitted with variations of the sim¬ 
ple hinged bolts. There were the bayonet lock idea, the wedge door, 
etc., etc. Ten years ago the veteran rubber manufactgrer, Pranz 
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Fig. 157. —The Williams Quick-Locking Door. 


Clouth, patented a system of bolts that fastened by wedge faces instead 
of screw threads. Some of the later and generally accepted forms of 
quick-closing doors are described below. 


The Adamson Self-Sealing Dooe. 

In the Adamson vulcanizer, Fig. 156, A is the shell and B the 
head. Extending from the lower half of the flange (7 is a lip D w^ 
a concentric groove E, into which the lower half of the door fits, (li 
the upper half of the door is a similar lip P with a concentric groowi 
0 which fits into the upper half of the flange C. In the face of the 
flange C is an annular groove H containing a packing ring I. Through 
the opening J, steam or water under pressure is forced into the groove 
behind tie packing. To close the vulcanizer the door is lowered into 
the grooves E and'O and the steam or water pressure turned on behind 
the packing ring. 

The Williams Quick-Locking Dooe. 

Another-quick closing and locking door is shown in Fig. 157. In 
lihis case the door A and shell B have flanges similar to those in which 
bolts' are used, but the door is held to the shell by a pair of grooved 
semi-circular rings 0 which fit over the flanges when the door is closed. 
The rings C ^re hinged to the top of the door and have rollers D which' 
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*71 on the vertical guides E when the door is lifted, thus forcing the 
pngs outward and away from the flanges. The door and grooved 
rings ar« supported by cables F and G attached at their upper ends 
to the ring H. The eables F are shorter than G so that the rings 0 
will be pulled oufward away from the door, which is then lifted by 
cable G. To lock the door, it is lowered in front of the heater; the 
rings 0 join at the bottom and the lower ends are locked by a lever I. 
To seal the door, steam or water pressure is forced behind the packing 


the pipe K. 

Fydkaulic Door Closing Device. 

In Fig. 158 in shown a German type of horizontal vulcanizer in 


which the door is hydraulically sealed. The head A and door B arc 



Fig. 158.—Hydraulic Door Closing Device. 


planed off and fitted with a packing joint. The door is suspended 
by a cable C which passes over pulleys D and bears a counterweight E. 
The door is cast with projections F having slots which fit over the 
ends of the rods G when the door is in place. On top of the vul¬ 
canizer ft a hydraulic cylinder H, the piston I of which bears a cross 
yoke J. This yoke is connected with levers K pivoted to the sides of 
the vulcanizer at L and operates the vertical yokes M. To close the 
door it is lowered so that the slots in the arms F fit over the ends of 
the rods G. Then water is admitted to the cylinder E, raising the 
yoke J and the levers K, and forcing back the yokes M and rods G. 
This forces the door tightly against the end of the heater. 
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The Shaw Doob Lock. 


Anpther type of quick-locking door, designed by Shaw, is shown 
in Fig. 159. The drawing on the left shows the door in place, while 
on the right is a section through the center of the door and body. On 
the outer end of the shell C is a heavy ring D with a groove containing 
a packing ring E. The ring D supports eight thrust blocks F having 
w^ge-shaped lugs G which are adjustable longitudinally by set-screws 
ft^Ejvei^ to the outside of the door 2 is a heavy ring J having a 
beariqjro^n which revolves the latch ring K. This has eight wedge- 
sbojjp^locks L, which engage the lugs G when the ring is turned by 




Fig. 161.—The Wiiaums Boltless Head. 


the locking lever M. The hinges N are attached to the door by adjust¬ 
able bolts 0, which allow the hinge connection to be made without 
binding after locking the door. 

The Beidge “AKEON-WinLiAMs’’ Book. 
rfg. 160 illustrates a quick-closing door, which is raised and 
lowered by a rack and pinion movement operated by a pair of hand 
wheels. The door or “head” is counterweighted and slides in machined 
guides. The shell ring, against which it fits, has a circular groove 
containing a U-shaped packing ring with a wedge-shaped extension. 
S.team, air or water under pressure is admitted behind this packing, 
and forces it against the door, sealing the vulcanizer. Whea steam is 
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turned into the vulcanizer it presses the wedge extension of the pack-' 
ing ring against the inner face of the door, thus effecting a double seal. 

The Williams Boltless Head. 

This head, adapted to be attached to the bolted-on door to convert 
it to the quick closing type, is illustrated in Fig. 161. The shell 
ring to which the door is hinged is bolted to the old shell ring. The 
door rotates on a trunnion at its center, supported by an adjustable 
bracket hinge. The shell ring and door have a series of 
lugs and a wedged-shape packing ring. The door is turned by | 
bar forcing the door lugs under those of the shell ring. This iSltB 
the door and the internal steam pressure acting on the packing seals 
the joint. 

■ The Allen Book. 

A quick opening door that can be fitted to any vulcanizer door 
frame is shown in Fig. 162. It swings on a vertical axis, suspended 



Fig. 162. —The Allen Door. 


between two ball bearing arms which are hinged to the head flange. 
‘ The door thus closes squarely against the packing. It is locked on the 
insidq by three grooved segment rings, pivoted at one end and moved 
by tangent bolts attached to the free ends. Thq bolts are operated 
from the outside by turning a short shaft which projects through the 

center of the door. 

■■ 1 





CHAPTER X. 

VULCANIZING PEESSES, SCEEW AND HYDKAULIC. 


^simplest form of vulcanizing press is the small single screw 
Press with one opening for molds, from six inches square and 
upward, with the upper and lower plates chambered for steam. 
This press is used for curing everything in the way of small mold 
work. 



Fig. 163.—Knock Pkess. 


This press is shown in Fig. vl63, The two platens A end B 
are cored for steam and made sufficiently strong to withstand a 
pressure of 100 pounds per square incL They are usually 12 to .15 
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inches square. The upper platen is suspended from the screw C\ 
which is threaded through the upper part of the frame. The hanA 
wheel is made heavy and has a clutch in the hub, enabling the'operator 
to apply a series of hammer blows to the screw. For this reason it 
is known as the “Knock Press.” 

Small Standard Press. 

The common form of 20 x 20-inch screw press has the following 
principal features: A lower steam platen which has a finiiksS^ype*' 
surface is supported by a frame or table. This platen support four 
heavy bolts that carry the head and are rigidly attached to it. 
upper movable steam platen has a finished under-surface and is attached 
to the lower end of the screw. This platen has ofFsets at the cor¬ 
ners which act as guides. The screw passes through a threaded 
nut in the center of the head and is provided with a hand wheel at 
the top, by which the press is opened and closed. 



Fig. 164.— Double Screw Press. 
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Double Sceew Peess. 

As a jmle, screw presses are of small size, but by using two or 
more screws working through worm gears, large platens may be 
employed and considerable pressure exerted. The press shown in 
Fig. 164 is a German type in which high pressure is obtained by 
worm gears. Referring to the drawing, the lower platen A is sta¬ 
tionary, while the upper platen B slides on the four columns C, and 


is raised and lowered by the worm gears D, which are turned by the 
ji)ia||g||d^ls E. The worm gears turn the internally threaded nuts F, 
^rnmhmTthe vertical screws G at the upper ends of lie columns C. By 
t^ilr^eans the upper platen is raised and lowered. The platens are 
chambered for steam, with inlets H, outlets I and pressure gages K. 


Toggle Joint Peess. 

Toggle joint presses are made in sizes from 12 x 14 to 66 x 72 
inches. This type of press is shown in Fig. 165. It has three steam 


Fig. 165.— Toggle Joint Press. 

platens A, B and C, the center one being suspended from the frame 
by adjustable bolts. The lower platen rests on a heavy base plate 
supported by four columns. The“tipper platen, is raised and lowered 
By a pair of toggle joints operated by right and left-hand screws D and' 
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E, and a pair of hand wheels F and G. The press has an indicator 
H, which shows the amount of pressure exerted on the molds between 
the platens. 

Hydeaulic Presses. 

Hydraulic presses are made in standard sizes. Square presses 
with single rams are manufactured in the following siz^: 12, IS, 
24, 30, 36, 40, 48, 52, 60 and 72-inch. A standard 36 x 36-inch 
square hydraulic press has one 12-inch ram which fits i n a vertical 
cast iron cylinder having a base which supports the four steSSKumnsr 
The top of the cylinder is counterbored to take a U-shaped pNlftR 
and has a removable packing flange bored to the size of the ram an^ 
attached to the cylinder by bolts. The ram has a flange, which is 
bolted to the follower plate or lower steam platen. This platen is 
36 inches square, five inches thick, and is chambered for steam. It is 
cast iron, with a smooth finish on the upper side, and has bearings for 
the columns to guide the platen as it is moved up and down by the 
ram. The top platen is fastened to the four steel columns which 
support it. It is finished on the under side, chambered for steam 
and has the same construction and dimensions as the lower platen. 
Both the top and follower platens have steam connections, and the 
cylinder has a hydraulic pipe connection and valve. 
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Single ram hydraulic \-ulcanizing presses are built with additional 
steam platens faced off top and bottom to form several vulcanizing 
spaces* These are termed multiple presses. In these the columns 



Fig. 167. —Adamson Single Ram Press. 


iji are made longer and the additional steam plates are held at fixed dis¬ 
tances apart when the ram is lowered. 

The Swan-Neck Press. 

Fig, 166 shows a simple form of a small hydraulic press. The 
ram operates in the cylinder A which is cast integral with the frame B. 
On yie head .C of the ram is attached one of the steam platens D, 
while the upper platen E is attached to the frame. Steam is applied 
through the pip^F, and exhausts through pipes 0 and the trap H.* 
Water for operSting the ram is supplied to the cylinder at I. 

’ Three Platen Press. 

This type is shown in Fig.'^nsC It has^an adjustable platen S 
^terposed between the platens A and C, which* are supplied with steam 
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Fig. 168.— Thkee-Platen Press. 


through the inlet pipe D. At the opposite side of the platens the 
steam exhausts through the pipe E. The pipes F and C supply steam 
to platens B and C, and have swing joints wkich allow them to be 
moved vertically. The heavy construction of the frame, plunger and 
bolts for the head, is typical of this type of press where very h^ 
pressures are obtained. 

The Sang Press. 

For vulcanizing long articles, such as rubber matting, sheet pa©^l- 
ing, belts and similar products, the gang press -with continuous heating 
platens is used. In Figs. 170 and 171 the four separate hydraulic 
cylinders A are operated simultaneously from the single water line B. 
Attached to the heads of the plungers G, is a continuous plaWB, 
which has a ^teom inlet and outlet at E. The upper heating platen P , 
is also continuous and has a steam inlet and outlet at (?. In' order tb 
move the article to be vulcanized in and out of^the'^gress, a traveling 
table H is eo^loyed. Extmiding along eadi side of^his table is a 
toothed rack which engages a pair of ^ars I operated by the cWnk 
f., ^ As the table is moved outward, it reels upon rollers J placed aB;w^ 
'Stable L. 
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The Adamson Vclcanizek Pebss. 

Fig. 173 illustrates a vulcanizer press in which the shell £ is a 
steam Aamber and also a support for the head. It consists of a lower 
flange F, a shell E and an upper flange B, which support the head I. 
The flange and head have lugs H and J which lock the head in place 
jehen it is given a turn. The joint is made steam tight by an esjKmd- 
in acking ring K. The uprights L support the head when raised 
and the chamber E is drained by the pipe G. The ram A operates in 
the cylinder B which has hydraulic connections at C. The upper end 
of the "ram has a platen D that supports the molds. To operate the 
press, the ram is raised, lifting the cover, which thrai rests on the 
jtopcirts The ram is lowered as the molds are placed upon the 
the chamber is filled. The head is locked in place and live 
on at M. The hydraulic cylinder is suspended in a well 
A OTess-vulcanizer rests on the floor. 

The Fillinqiiam Vulcahizee Peess. 

In the hydraulic press shown in Fig. 174 the head is forced 
down against the molds, while the platen which supports them is moved 
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independently of the head and the steam chamber. It consists of a 
hollow stationary column G bolted to a heavy bed plate. The stationary 
ram D is attached to C. The cylinder E has stufSng boxes at each 
end and reciprocates on C and D by hydraulic pressure applied at 
F or N acting on the head D. The bolts 8 are attached to E and tjieir 
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ipper ends engage slots in the cover P. These slots open into holes 
hrough which the bolt heads pass when the cover is raised. 

Thew steam jacketed chamber A has an upper flange L through 
vhich the bolts 8 pass. It moves vertically over the column C. On 
he upper end of this column rests a platen H which supports' the 
odjjs I. It is attached to the upper end of a ram J which reciprocates 
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raised and suspended by book F. Water under pressure is admitted 
at 0, bdow B, forcing down E which lowers the chamber A until the 
platen E is exposed at the top. The molds are then placed'upon it 
and water admitted at P, above D, which forces up E and raises the 



Fig. 175.—Englisb Vulcanize* Pres*. 


chamber A, 'The cover is then locked in place and tH^^ace be/iween 
the molds and cover is taken up by operating the ram J7 The dwwn-v. 
ward' pressure xs |hen applied and steam admitted to the heat^or 
jiMket as desired. 
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The Shaw HobbosttaI- Vm-OAJnJHEa pBSeft. 

Another type of hydraulic press vuloanizer ia slawii in Eig,, It®, 
It is usSd for curing solid tires made in straight lengfiu) of atot 
feet. It may be used, however, for vulcanizing any kind of rubber 
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goods that require long molds. It comprises a horizontal shell A, 

seven hydraulic rams B, six long molds C and power driven rollers 

for conveying the molds into the cylinder. The rams are all operated 

from a common water line so that they work in unison. The molds C 

are lifted on a car D (only part of which is shown) and moved to the 

front of the heater, and the shafts E and F are coupled by the jfcc'v 

clutch H. The bevel gears G drive a series of horizontal rollers /so 

that when the shafts are rotated by the belt pulley I, the molds are run 

into the press. The molds, which are separated to allow circulation 

of steam around them, are then subjected to heavy pressure by the 

hydraulic rams, after which steam is admitted through inlet pipes K. 

After vulcanization the shafts E and P are reversed and the molds 

run out. tt . 

HyDBAunic Accumulators. 

It is common practice to have in the hydraulic system an accumu¬ 
lator for storing water pressure. It regulates the action of the pump 
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and keeps the water pressure constant. It is more economical to 
employ a small pump working under a uniform pressure all the 
time them a large pump part of the time. For low pressure, a 
tank placed at a certain height above the work will give sufScient 
pressure. But to supply high pressures by gravity only would require 
fcj<hk a quarter of a mile high, and for this reason the accumulator is 
e^pro^ed. 

It is a vertical cylinder closed at one end and having a ram work¬ 
ing through a stuffing box. The ram carries a load of iron weights 


I " I 
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Fig. 179. 




Accumulators. 
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atform suspended from its head. Sometimes a tanlc is employed, 
teh slag, stones, brick, etc., are thrown to make up the required 
The accumulator should be placed as near the pump as 
The in^^ifier is a modified form of accumulator. It oon- 
a pistoy^rating in a cylinder, the piston rod passing throng 
bo:^i the top of the cylinder, and working in a second 
lylinder above the main cylinder. Water enters the larg^ 
ir^and forces up the piston working upon the upper small piston. 
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The intensified pressure is delivered from the small cylmder. The 
ratio of areas of the two pistons gives the degree of increase^ ol pres- 

sure produced. ^ . j. . • • 

Fig. 179 shows an accumulator with a tank A for containing 

weights.' When the plunger B reaches its maximum height, the ^^ge 
of the tank, A lifts the lever 0, and by the chain D the lever E ■ 
raised. This closes the valve F and stops the pump until the amount 
of water in the accumulator is reduced by use, when the pump starts 

again. , t.- i, 4 • 

Fig, 180 shows another form of accumulator, in which A is the 

cylinder, B the plunger and C the crosshead from which a platform D 
is suspended by four bolts E. Upon this platform are placed the 
required number of iron weights. When the plunger reaches a cer- 
tain height the crosshead strikes against a stop attached to a chain and 
closes a valve placed in the line between the pump and the accumulator. 
This stops the pump until the amount of water in the accumulator js 
reduced sufficiently to allow the valve to open. 



Fig. 181 .—FakRel 


Multiple Rav Bel%Ekess. 



CHAPTER XI. 

TUBE MAZING MACHINERY. 


R ubber tubing for many years was made wholly by hand. It 
ran in length from 18 inches up to 15 feet. The hand pro¬ 
cess was as follows: 

The stock for the tubing was calendered quite thin on cotton 
iheeting, which, as fast as spread, was wound upon a wooden shell. 
The table upon which the tubing was made was zinc covered and very 
;mooth and level. The roll of sheet rubber hung in a rack consisting 
>f two uprights, with bearings for a horizontal bar running through 
he shells. The foreman of the tube makers with a clean, square 
itick, a trifle longer than the width of the sheet, drew a sheet of rub- 
)er off the roll upon the table while one of his assistants wound the 
;ottoi. sheeting off upon the second shell. The sheet of rubber was cut 
)ff the roll, leaving it a little more than 15 feet in length. The tube- 
nakers then gathered in their places, all on the same side of the table, 
he cutter standing farthest from the roll. The further edge of the 
■ubber sheet was secured to the table to prevent slipping. 

The mandrels or wires, which formed the cores of the tubes, were 
aid upon a table at the back of the workers. They were previously 
rested to a coating of soft soap, and dried, after which a light coating 
if cement made of mixed sheet and naphtha was brushed over them. A 
H”? was laid upon the edge of the sheet, which had previously been 
riiii^ed by the cutter. The four tube makers struck it gently to stick 
t tofthe sheet. It was then raised free from the table and the sheet 
•olldi^round it three or four times, gages in the hands of the workers 
lets^ining its size. The cutter then, wetting his blade, went to the 
‘nmer end of the table and walking backwards, by a single long sweep- 
sq«ke cut the tube free from the sheet. After being rolled for^ 
i/ard pd back sevpiral times, and possible blisters pricked, the tube 
vas dwosited unjm the rear table, which was upholstered with a mat- 
ressM cotto^^th to prevent the unvulcanized rubber from flattening.- 
Fhe 'iLe n iroess was repeated until ^e entire sheet was used. 

came the wrapping of the tubes in cloth. Long, strips of 
muslin of other fine cloth were wet and laid upon the rear 
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table. The end men, taking the top strip, lifted it over and stretched 
it upon the zinc table. A tube was then laid upon the cloth, the edge 
lapped over it, brushed down with the fingers, drawn tight,.and with 
a quick roll wrapped securely. The wrapper was further tightened 
by rolling, either with four short boards, or with one long, fifteen- - 
foot board. An iron pan, upon which was laid a thin mattij^es?!,;’ , 
coarse cloth, received the tubes for the Vulcanizer. They were packed 
in layers, three—sometimes four—deep, depending upon the size of 
the tube and the weight of the mandrel. 

This process was so slow that it was soon superseded by the 
mechanism known as the tubing or spewing machine. Briefly described, 
this consists of a horizontal cylinder, jacketed to hold steam. Fitting 
this cylinder is a powerful worm or archimedean screw, and at one 
end of the cylinder is an opening into which the rubber is fed. At 
the other end is a die through which the screw forces the plastic nibber. 

The principle upon which the first rubber tubing machine was 
constructed is still followed. The application, however, is so much bet¬ 
ter understood and so many changes have been made that the latest 
tubing machines so far excel them in productive capacity and general 
usefulness that the change from the old machine to the new is of more 
economic importance than the first radical change from hand work to 
machine manufacture. For example, with- a single perfected tubing 
machine, it is possible to make plain, corrugated and soapstoned tub¬ 
ing, solid cords, wagon tires, multiple tubes, wire and fabric insula¬ 
tion, etc. 

Standakd Tubing Machines. 


A modem tubing machine of the standard type may be described 
as follows: 

The horizontal cylinder is solidly attached to a cast iron stanAJr 
pedestal. The inside is smooth finished and is usually lined ■^h a 
bushing which can be replaced when worn. The cylinder is chanliered 
for steam and water for controlling the temperature. At its end 
is a solidly fastened bearing to withstand the heavy end thrusi^f the 
stock worm. \ 

The stock worm is a spirally grooved arbor working iwide the 
cylinder, which kneads the rubber compound ami forces it mrwaYiii^ 
•Projecting through the thrust bearing, it extends H^ond the machine 
to carry the driving gear. At the front end of the cySeder is Attached 
the stock head, holding a removable die which forms th^utside of th«s 
tube and also a guider for forming the inside of the tube. ’"I^SiStock 
■ head is also chambered for steam and water circulation. TherWa^lso 
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attached to the frame of the machine an adjustable bracket, which 
supports on a roller the driving end of a delivery apron. This apron 
carries the tube away from the machine as it comes from the stock 
head. 

These machines are also built with a cylinder to hold powdered 
ijlpstone, with inlet and outlet for an air pipe which conveys the 
pfwder up through the machine head and to the inside of the tube. The 
dies and girders for forming the tubing are removable. 

Fig. 182 shows a longitudinal section of a tubing machine. The 
important parts are the steam chambered cylinder F; the worm L, with 



Fig. 182 .—Standard Tubing Machine. 


its thrust bearing shown at the right hand end; the head E; the die B, 
and the core 0. The rubber is fed through the opening A and is forced 
forward to the die B by the screw C, which is revolved by the gear D. 

head E, to which the die is screwed, is bolted to F. A core 0, fixed 
"iio^e adjustable bridge H, projects into the center of the die. Steam 
or water is admitted to the diambers K in the screw casing and the die 
holmjip# 

The Eotle Tubing Machine. 

' ..A^g. 183 shows one of the later types of American tubing machines, 
^Squipp^ with motor drive, heating and cooling compartments, soap- 
stoniJg tank and^djustable takeoff mechanism. This machine, with 
varioas typ»^ dies and die holders, is used for making rubber tub- 
•ing, insu^iUm wire, jar ring tubes, solid tires, and also for covering 
tnbiSprWbrica. The head A and cylinder B are similar to those parts 
sWwifjft Fig. 182. The machine is driven by a motor G throi^ ft 
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pinion D driving a spur gear E journaled in the housing F. A pinior 
on this shaft revolves a large gear keyed to the worm shaft. The driv 
ing gear is enclosed by a guard 0 to protect the operator. 

Tubing, as it issues from the die, is soft and liable to injury 
Until vulcanized it must be handled with care to avoid stretching or , 
deforming. The tube is therefore delivered upon a horizontal bel/- 
running over a pulley H directly in front of and slightly below the 



Fig. 183.—The Royle Tubing Machine. 


\ 

die. The pulley H is provided with a speed regulating meek nhm 
controlled by the hand lever I, Power for driving the apron if feLjn 
directly from the driving shaft extending through\ie housing 

To prevent the tube from collapsing and the iinjer walls' from 
adhering to each other, powdered soapstone is forced infb^fte tube as^ 
it'is formed by , compressed air. The soapstone is placed in t&^'^ M 
which has aa.air inlet N and a tube R for conveying the soapsttwfJw'thf 
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diii. The tank is only partly filled with soapstone, leaving a generous 
air space. As the soapstone mixes with the air it is carried to the die 
and bl6wn into the tube as it is formed. 

Motor Drive. 

As in other branches of the rubber industry, motors are fast tak¬ 
ing the place of belts for tubing machines. The best method is to make 
the motor and machine a unit by mounting both upon a sub-base and 
driving through positive gearing from the motor to the driving pinion 
of the machine. The sizes of motors vary. For the smallest machine, 
making tubing % inch in diameter and under, a motor of .2 to 4 
horse-power is required; for a machine making tubes up to 1 inch in 
diameter, a 5 to 8 horse-power motor is employed. Machines making 
tubes up to 3 inches in diameter require a 15 to 18 horse-power motor. 
Larger machines, for jar ring stock, solid vehicle tires and large sizes 
of hose lining, require a 20 to 25 horse-power motor. 
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The Allen Double Tubing Machine. 

The Alien machine, shown in Fig. 184, is really two machines in 
one, the cylinder A containing a right and left worm B. When rubber 
stock is fed into openings G and D, the worm forces the stock to the 
center and out through the die in head E. A chest F provides steam 
and water connections for heating or cooling the stock as it passes 
through the chambered cylinder. The shaft of the worm extends 
through the end bearings and carries a fly wheel G at each end. The 
worm is bored for water circulation. The machine is driven by an. 
electric motor J through reducing gears, which are enclosed in the 
ease E. 

The Kay Tubing Machine Fbedee. 

Fig. 185 illustrates a tubing machine equipped with a pair of 
feeding rolls, which force the rubber into the cylinder more quickly 



Fig. 185. —The Kay Tubing Machine Feeder. 

and under pressure. The cylinder A and feeding screw B are prfc- 
tically the same as in the ordinary tubing machine. The feed rovers 
G are placed on the cylinder above the feed opening D and are inclined 
at an angle of about 80 degrees to thd horizontal, to reduce fri^m. 
The hopper D is made equal in length to the diameter of the cylip^i'Si^ 
A and equal in width to the pitch of the worm B, thus providing j^'ni- 
fonn feeding.. 

The Mahoney Stkiped Tubing Machine. 

Fig. 188 shows a device for making striped tubes. The WatJRpe 
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sleeve has a eontinuous spiral feed channel C. Within it is a second 
spiral feeder D, these two being separated by a sleeve E. A chamber 
0 receives the rubber compound forced into it from the groove 0. A 
chamber H receives the compound from the spiral feeder D. The die I 
is in the form of a plug with ribs which make it fit into the opening 
in the center of the die carrier. This leaves a space between these 
two parts, divided by the projections on the die and in the holder. 
Extending from the outside of the cylinder .to the center of the die 
holder are four stems J. These have bevel gears M on their outer ends 
and are rotated by the bevel gear K on the outside of the casing. On 
the inner end of each stem is a stripe forming die projecting into the 
opening between the die holder and the die. Each of these stems 
has an aperture which, in a certain position, forms a continuation of the 
opening G from the feeder B to the die. 

Compounds of different colors are placed in hoppers and forced 
into the chambers G and H. Strips of one color are forced from the 
chamber H through the openings between the ribs of the die; strips 
of a different color issuing from the chamber G filling the spaces 
between the first set of strips. Thus, the machine assembles strips of 



Fig. 186.— Tubing Machine with the Kay Feed. 
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Fig. 187.—The Bridge Tubing Machine Feed OpSn. 


compound of different colors, adhering at their edges to form a complete 
tube. To produce stripes with, a wavy effect, the feeders are mounted 
so as to oscillate on their axes. 

The Vooehkes Tubing Die. 

In the manufacture of cheap tubing, particles of metal sometiiles 
form defects or leaks. This is prevented in the die illustrated in Fig. 
189. The drawing on the left is a loi^tudinal section of the ^d 
of a tubing machine. Thp lower drawing on the right is an enlyj^ 
section throng the die, while the upper drawing is a cross-seetj^ 
d. is a worm which revolves in the cylinder B.- 0 is a steam-jacklW 
head attached to B, supporting the die, D is a core-sustaining briVge 
fitted to the head C. This core-holder has a hub, connected'to its outiT 
rim hy three arms, providing spiral passages for the rubber oMt^qimd.’ 
The die J? 'is hpld in position by the spacing block F and th^iM^, 
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Fig. 188.— The Mahoney Striped Tubing Machine. 

these parts being centered by set screws J. A core H is crewed into 
the core-holder D and projects into the die A tapenng circu ar 
thiable I i^ located in the passage through the forming die. 
thimble divides the rubber compound as it is forced through the di^ 
forming two tubes. After passing the thimble the two tubes are united 


xmm 
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into one. Any particles of foreign material are thus confined to the 
inside or the outside tube and cannot extend more than half way 
through the total thickness of the finished tube. 

The Dewe Hammeeing Machine. 

The machine, illustrated in Fig. 190, forms a strip of sheeted 
rubber into a seamless tube by drawing the edges together over a man¬ 
drel and joining them by a series of rapid blows delivered by a small 
trip hammer. With freshly cut stock a scam may be made without 



Fjs . 190.—The Dewe Hammering Machine. 


cement which will withstand as much strain as any other part of ^e 
tube. The machine will produce either butt or lap seam tubes, 
tube is started over the mandrel by hand and the hammer A setfi^ 
motion through belt pulley B. As the hammer welds the seam, the tfbe 
is pulled through (7 in the plate D. This plate has eight openings »r 
tubes of as many different sizes, and other plates tnay be substituted fcb 
other sizes of tubing. The machine shown occupies a space abotPa foot^ 
square and stands about 26 inches high above the table. 
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The Turneu Tubing Machine. 


The Turner machine for forming a strip of sheeted rubber into 
a tubetod cutting it into lengths, is illustrated in Fig. 191. Strips of 
rubber of a proper width, and with edges solutioned, are fed into the 



machine on the upper surface of the belt A. They are passed around ' 
the drum B, through a closing die at 0, where the edges are abutted, 
closing the strip into a tube. The tube then passes through the presser- 
rolls I and J, which roll the seam down. From the presser-rolls it is 
fed to the cutters Q, which are operated intermittently by cams and 
cut the tube into the required lengths. From the cutters the tubes are 
carried forward upon the belt H to any convenient point. 



Fig. 192.—Multiple Tube Machine. 
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Multiple Tube Machine. 

The machine shown in Fig. 192 forms a number of tubes on 
(fire cores at one operation. The wires A are drawn off from the reels 
B and pass over the guide pulleys C and D to the grooved rollers E 
ind F, several wires being used in each groove to form the complete 
»re. The rollers E and F have a number of grooves of suitable size 
'or the outside diameter of the tubes to be formed. The cores A and 
he upper and under covering strips of rubber pass through the grooved 
•oilers E and F. This presses the upper and under strips firmly 
logether, resulting in a series of tubes, each surrounding its core. The 
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tubes G thus formed are guided over the pulleys H and I to take-up 
drums J. They are then vulcanized, after which the wire cores are 
withdrawn. The upper and under strips should be of the proper 
width to extend over all the cores jnd feed in a single sheet. The draw¬ 
ing on the right of the rollers E shows the wire cores A and the method 
of pinching the edgm of the rubber strips together to close the seams. 

The Bowley Tubing Machine. 

Fig. 193 relates to a method of forming rubber tubing and cur¬ 
ing it by the cold-cure process. It consists first in dissolving rubber in 
bisulphide of carbon and adding chloride of sulphur. The drawing 
shows an apparatus for producing rubber tubing from this solution. 
The mixture is compressed in the cylinder A and forced into the cham¬ 
ber B through the stop cock C. As the rubber is compressed in B it 
is forced downward between the die D and the core E, thus form¬ 
ing the tube F. When the piston G reaches the end of its stroke the 
stop cock C is closed and a fresh supply of rubber is drawn into the 
cylinder A from the supply tank II. 

The rubber tubing F emerges in a sticky condition. To remove 
the surplus solvent from the tube, a current of warm air is passed , 
through the pipe J and escapes through an opening in the plug K. 
The opening is r^ulated by a stop cock L so that the air will flow 



Fig. 194.— The Birmingham Stock Shear. 
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through the tube at such a rate as to keep it from collapsing. To remove 
the stickiness of the inside walls, powdered chalk is mixed with the 
air and blown through. 

The Birmingham Stock Shear. 

Fig. 194 illustrates a shear for cutting tubing and small mold 
stock. The cast iron frame is bolted to a bench and has two uprights 
in which swing two levers pivoted to each end of the shear knife. 
This is operated either by hand or foot lever. A hard wood strip pro¬ 
tects the cutting edge. 

The Excelsior Stock Cutter. 

The machine shown in Fig. 195 cuts tubes or round stock in short 
lengths. The two side-frames and table grooved for ten tubes are 
bolted together and support the feed rollers, cutting knife, and the cam 
and driving shaft. The machine is bolted to a table and is belt driven.^ 
On the drive shaft between the frames is a cam that operates the cut- 



Fig. 195.—The Excelsior Stock Cutter. 

ting knife. On the end of the drive shaft is a cam that operates '^e 
feed rollers through adjustable levers and a ratchet wheel. ^JThe sto& 
is fed forward the required distance by the feed rollers. ThSf cam ,on\ 
the driving shaft operates the reciprocating knife which cuts off thq. N 
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stock. The operation of the machine is continuous and rapid. It can 
be adjusted to cut off various lengths of stock. 


The Holmes Stock Cutter. 


, Fig. 196 shows a three-speed power cutter, for cutting stock from 
a tubing machine into suitable lengths. The rapidly revolving cam¬ 
shaped knife severs the stock with a shearing cut. The stock is fed 



Fig. 196.—The Holmes Stock Cutter. 


through a die against a stop which determines the length. Several dies, 
for various sizes and shapes of stock, are shown in the illustration. 
The device cuts any size up to 1^/^ inches in diameter and 2% inches 
long. The capacity is from 9,000 to 15,000 pieces per hour. 



CHAPTER XII. 

SPKEADEKS, DOUBLERS AND SURFACE FINISHERS. 

S PREADING or knife coating is a process in ■which a thin coating 
of rubber in solution is applied to one or both surfaces of a sheet of 
fabric. The equipment of a complete coating or proofing plant con¬ 
sists of washers, dryers, mixing mills, chums, spreading, doubling and 
measuring machines. The vulcanizing equipment consists of a dry heat 
vulcanizer for single and double texture fabrics and a vapor vulcaniz¬ 
ing chamber for electric finished single texture surface fabrics. The 
spreader in general consists of an iron frame, a steam table for expell¬ 
ing the solvents, brackets and take-offs for cloth in the roll, rollers for 
supporting and guiding the cloth and an adjustable horizontal Anifc 
under which the cloth passes. Against this knife the rubber solution 
is fed, only a thin coating of which passes under it with the fabric. 


The Hancock Sheeaiiek. 

From the time of Hancock there have been scores of different 
spreaders invented, most of them based upon the general principles 
outlined above. Hancock’s spreader is briefly as follows: Referring 



Fic. 197. —The Hancock Spk?adek. • 

. . ' I 

to Fig. 19T, A is the frame of the machine, B is the spreading l^ife 
and C is one of the two side brackets which support the knife, i^a 
pne' of twe screvfB for adjusting the knife and E the set screw forTa^ 
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tcning it in place. F is one of the two solution guides, 0 is the rubber 
dough, Eh a hollow steam heated plate and 7 is a steam heated drying 
table. • J is the fabric supply roller and E the take-off roller upon 
which the coated fabric is wound. 

The spreading knife B is hollow and heated by steam. Its edge 
is not sharp but somewhat rounded. It is adjusted vertically by the 
screws D and kept in place by screws E. The edge is perfectly straight 
and accurately in line with the hed plate H. That part of the plate 
II which is directly under the knife B is raised a little above the level 
of the bed and is three or four inches wide, flat and smooth. The knife 
B is screwed down to the bed plate H, leaving an open space equal to 
the combined thickness of the fabric and the required film of rubber. 
The rubber dough is prevented from spreading beyond the width of 
the cloth by the guides F. The fabric to be proofed is rolled up on the 
feed rollers J and the free end passed under the spreading knife and 
attached to the take-off roller K. The knife B and the bed plate H are 
B^intained at a temperature of 85 to 100 degrees I"., while the steam 
table I is kept at 100 to 150 degrees P. 

The Standaed Speeader. 

Spreading machines are used for proofing textile materials with 
rubber for a great variety of purposes, but mainly for clothing, proof- 


■^iG. 198 .—The Standard Spreader. 


«tc. Standard spreading machines are built in widths from 50 
i'i inches and comprise two .. side-frames of east iron with cross 
piecips to hold them rigidly in place. At the front end of the 8i4e- 
j^raflies are openings to receive the journal boxes which support a hoi- 
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low roller with a spur gear on one end. This is driven by a pinion on 
a counter shaft. This counter shaft, which is journaled in betirings 
attached to one of the side-frames, has a three-speed cone pulley 'driven 
by a belt from an overhead counter shaft. At the front end of the 
side-frames are bearings to support a square arbor which holds the roll 
of cloth, also a friction let-otf to provide tension on the cloth as it 
passes through the machine. At a short distance back from the front end 
of the machine is a wind-up roller similar to the let-otf, but driven by 
belt from the drive roller. At the back end of the machine is a roller 
driven at the same speed as the drive roller by means of bevel gears, and 
a long shaft extending from the front to the rear of the machine. A 
l>evel gear on the back of this shaft meshes with a bevel gear keyed to the 
back roller which drives it whenever the front roller is in motion. 

Above the front roller is a steel knife, which is supported in 
brackets bolted to the side-frames. The lower edge of this knife is 
adjusted to a rubber covered roller and forms a trough with the sur¬ 
face of the fabric for one side and the knife for the other side. This 
is adjustable vertically by means of screws and hand wheels in the top 
of each side bracket. Guides are also attached to keep the solution 
from running over at the sides. These guides are adjustable and can 
be set any distance apart. A series of steam plates is attached to the 
top of the side-frames extending from the front to the rear of the 
machine, forming one continuous steam heated table from 12 to 24 
feet long. 

Short length spreading machines—say 15 feet from the rubber- 
covered roll to the wood drums at the other end of the machine—are 
not used in the production of single texture surface goods, for the 
reason that the successive coatings do not thoroughly dry out before 
the coated surface reaches the wind-up roll. Spreading machines 30 
feet in length are preferable. The evaporating surface of the steam 
heating coil is double that of the short length machine, greater speed 
in running and greater yardage are also produced. The damage from 
fire caused by electric operation, which ignites gasoline vapors pocketed 
underneath the machine, between the rubber-coated roll and the wind¬ 
up roll, is also practically eliminated. 

Where space is valuable and high steam pressure available, short 
spreaders are, however, used successfully and .the solvent forced out 
before the fabric reaches the wind-up. 

In spreading, the coating material or dough is made of rubber 
compounded on a mixing mill and then blended with naphtha or other' 
solvent in a cement churn. The operation of the spreader is as follows ^ 
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A. roll of cloth is placed in the let-oif hearings at the front of the 
machine. Attached to the free end of the cloth is a temporary apron 
long enough to extend the entire length of the machine and back under¬ 
neath to the wind-up roll near the front end. When the apron is 
attached to the wind-up roller, the clutch on the driving shaft is thrown 
in, and the machine is started. As soon as the temporary apron has 
passed by the knife, the machine is stopped and a batch of dough is 
placed before the knife and the machine again started. 

This coating material rests on the cloth above the rubber covered 
roller, and the cloth passes under the knife, leaving only a thin film 
on the fabric. As the cloth passes over the steam table the heat evap- 



Fic. 199. —The Fkankenstein-Lvst Spreauek. 


orates the naphtha, and the proofed fabric is rolled up on the wind-up 
roller. Jf a heavier coating is retpiired, the spreading operation is 
repeated until it is of sufficient thickness. There is no standard for 
the speed of a spreading machine as it is arranged to suit the stock to 
be proofed. A low speed of 10 or 1.5 yards per minute often will give 
better results than a higher speed. The standard spreader as described 
above requires about 5 horse power to operate. 

In the early days of proofing, fires were of frequent occurrence. 
A 'simple device for discharging the frictional electricity consists of 
copper strips to which are soldered needles that are set just below the 
guide rollers, but not close enough to tear or mark the fabric. A con¬ 
ductor wire is attached to this device and grounded, usually in water 
^ on a pipe running into the earth. A perforated pipe near the rubber 
bovered roll, through which live steam is forced, is also employed to 
^ard against such fires. 
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Of special horizontal spreaders there are an infinite variety, the 
majority being of English origin. The departures from the standard 
type are in the line of unusual knives, oddly placed drying drum's, cool¬ 
ing rolls and automatic solution feeds. There are also types that 
spread two sheets of fabric side by side; others that have a num¬ 
ber of solution knives. There are double, triple and quadruple 
deckers, all for proofing fabrics with rubber. There are, too, as 
many more for proofing and varnishing paper and for spreading a 
great variety of waterproof compound in which no rubber appears. 
The following, selected from those used for rubber, are typical. 

The Feankenstein-Lyst Speeadeb. 

In the Frankenstein-Lyst spreaders. Figs. 199 and 200, there is 
one spreading roller A and four knives. The fabric is first coated 
lightly in an ordinary spreader and thoroughly dried. This coated 



fabric then has a thick coating of rubber dough applied to it by th( 
first knife; the others, which are set successively closer to the roller 
qompress ijie doi^h and remove the surplus. The fabric is suppHec 
to the snreadiaB knives from the roller E. The shaft F drives tht 
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^d-up roller at the opposite end of the machine. After passing over 
;he drying table D the material is finished by calendering rolls, placed 
it the o^iposite end. 

The Kowley-Waimsley Speeadeb. 

The Eowley-Walmsley machine, shown in Tig. 201, is a spreader 
)f the double deck type. There are two spreading knives at each end 



Fig. 201 . —The Rowley-Walmsley Spreader, 

)f the machine, two rolls of fabric being coated simultaneously by one 
iperator. The reversing device is very simple and it is claimed that 
jy thus spreading the dough in alternate directions, liability to porosity 
is eliminated. Thus, the winding back and handling of the rolls of 
fabric as in the ordinary machine is avoided. The two drying tables 
ire each 20 feet long, which has been found sufficient to expel the 
jolvent when the cloth is passed at the rate of 8 to 10 yards per minute. 
The spreader rollers are faced with rubber and are 10 inches in 
liameter. The machine is 10 feet wide and 27 feet long over all. 

‘ The Salisbury Speeadee. 

The Salisbury machine, shoum in Fig. 202, gives the fabric two or 
more, successive coatings of rubber in one operation and dries eadi coat- 
^ before the next is applied. In the drawing A represents the frame 
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of the machine that carries the fabric roller B, which is provided witl 
a spring controlled brake C. The fabric, indicated at X, passes fron 
the roller B and over a roller D. Above this roller is a spreading knife 
E adjusted vertically by the screw G. 



Located above this first proofing device is a second one just like 
it, consisting cif the roller H and knife I. That the fabric, in passing 
from roller D may have sufficient time to dry, it is passed over stean 
coils W by a series of rollers J, K, L, M and N. A third roller 0 anc 
knife are Jocated above I for applying a third coating to the fabric 
Since the secUnd coating requires less time to dry than the first, the 
travel distance between the second and third coating devices is less thar 
between the first and second. Accordingly,- the fabric' passes ovei 
ToUers Q and B and thence over roller 0 to receive a third coa* aftei 
which it is led over guide rollers 8 and T tb the windup roller U 
Wkeie only two coats of rubber are applied, the fabric is passed iron 
toiler Q to rolle# V, thence around roller T to take-up roller. . ^ 
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The Wood-Kobinson Speeadbe. 

Fig. 203 shows the Wood-Kobinson spreader. The fabric is proofed 
from both ends, and dried by two steam heated cylinders placed between 
the spreading rollers. After leaving the spreading roller, the cloth 
passes nearly around the cylinder nearest to it, and is conducted by 
four guide rollers to the second cylinder, passing around it in the same 
manner and then to the wind-up roller. The time required to reverse 
md prepare the machine for the return coat is two minutes. Referring 



to the drawing, the fabric A passes from the delivery roller B over the 
spreading roller C and under the knife D. Then the coated fabric 
passes almost entirely around the drying cylinder E, over guide rollers 
F, and around a second steam heated cylinder 0. The spreading 
knife H is thrown out of operating position and the proofed fabric is 
wound up on the roller I, If a second coat is to be applied, the knife 
H is thrown in and the knife D thrown out, after which the fabric is 
run back through the machine in the manner already described. 

The Coultee Rbveesible Speeadeb. 

The Coulter .machine, shown in Fig. 204, is another type of double- 
ended spreader. The machine comprises the end frames A and B car¬ 
rying spreading knives C and D, and spreading rollers E and F. There 
are also central frames 0 under the steam heated drying table H. The 
fabric I passes from the roller J over the drum K and receives the first 
coat o^rubber solution at D and F. It then passes over the heating 
table,]^thc spreading knife C and roller E being out of operation. It 
then passes over the drum L to the wind-up roller M. The drum K is, 
in this case, out of gear and the cloth is drawn "through the machine by 
the roller M. The drums K and L are steam heated and "are made of 
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The Bibley-Macihtosh Speeadee and Steetohee. 

Woven fabric decreases in width when bleached or dyed, and if 
t is stretched before proofing it shrinks again during the spreading. 
Che Birley-Macintosh spreader, Fig. 205, stretches the fabric in the 
lirection of its width while on the spreading machine. The cloth to 
)e proofed is unwound from the brake roller A and is drawn over the 
ipreader roller and under the gage C in the usual manner. It passes 
n the direction indicated by the arrows, over a series of steam-heated 
)lates B forming the drying table. Kunning lengthwise of the machine 
ire two guide rails D which are adjusted laterally by cross rods E 
ittached to F F. The rods have right and left hand screw threads 
vhich engage nuts in the guide rails. The edges of the fabric are 
'astened by clips to the endless chains 0 driven by sprockets H. By 
neans of the adjustable guide rails and screw rods the cloth is stretched 
IS it pa.sses over the heated table. 

The Mash Speeadino Machike. 

The Mann machine, shown in Fig. 206, spreads several coats of 
•ubber on the fabric while it travels in one direction. For example. 



Fic. 206.— The Mann Spreading Machine. 

i it is desired to give six cciats of waterproofing material to a piece of 
iabric, the cloth is passed through the machine, as usual, from a batch 
.■oiler, *id its end is fastened to a leader which is threaded through 
he m /biT ift. But instead of winding up the fabric after receiving 
ta^im coat, it is folded on a traveling table by a plaiting-down mechan- 
nilbtil all the fabric is unwounJl from the batch roller, after whidi 
3^ two ends are joined and the fabric is run through the spreader any 
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desired number of times. Keferring to the drawing, A and B represent 
the front and rear ends of the machine. The fabric C to bo coated is 
unwound from the roller D, passes over an idler roller E and 'around a 
brake drum F. From this it passes over a guide roller and under the 
knife G and then over the steam heated table H. Instead of being 
wound up at the end of the machine, the fabric passes around a drum I, 
over an idler roller J and between a pair of rollers K. From this point 
the cloth is run through a folding mechanism, which consists of a pair 
of rollers L on the lower end of a swinging arm M. This is rocked 
back and forth by a connecting rod N and the crank 0, which lays the 
fabric down in loose folds upon the traveling apron P, that moves in 
the direction of the arrows. When the forward end of the fabric 
reaches the front of the machine the material is nearly unwound from 
the roller D. This end is brought down from roller E, around bar Q, 
roller R and bar Q. At this point the two ends are joined and the 
belt of cloth is run through the spreader until the desired number of 
coatings are applied. 

Veeticai, Spreaders. 

The vertical spreader is essentially a French invention and is used 
more in French practice than in any other. It has, nevertheless, been 
adopted in both England and Germany, and types of machines that vary 
somewhat from the French pattern are manufactured in both the coun¬ 
tries named. The original vertical spreader was the Decauville. It 
came into use as a labor saving device. Passing the fabric over 
through the machine proofed and dried both surfaces. The machine 
is really both impregnator and spreader. The fabric starting at the 
bottom, is run through a tank filled with rubber solution, then between 
squeeze rollers which remove much of the dough on the surface, the 
remainder being removed by spreader knives. After that the coated 
fabric passes up and between steam heated plates built vertically at 
the top and down one side to the wind up. The plates are arranged 
in frames and can be moved quite close together or drawn some 
distance apart by a simple mechanical arrangement. 

Eecent machines have arrangements for carrying away the naphtha 
fumes and condensing them for re-use. 

The Decauville Vertical Spreader. ^ 

The Decauville vertical spreading machine is shown in FfiT. 207. 
The fabric starts at the bottom of the machine and both sides areWread 
at,once., Jt is th^ passed between the two vertical drying tables .Mcnd 
E heat#l bv ^am bines C. The tables are about 12 feet in heicht. so"' 
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Fig. 207.—The Decauville Vertical Spreader. 


that the fabric coming out at the upper end of the machine is per¬ 
fectly dried. It is generally run twice through the impregnating tank. 
Such machines are built for any width of fabric from 56 to 96 inches. 

German Veetical Spseadee. 

The vertical spreader shown in Fig. 208 comprises two steam 
heated tables A and B with corrugated surfaces, and made sectional, 
heated by steam pipes C. The tables are braced and supported by a 
east iron frame. The fabric, after passing from the let-off roller 
through a tank D of rubber solution placed underneath the machine, 
passes between squeezing rolls which are adjusted by the hand wheel 
E. It then passes to the top of the machine over the surface of the 
heated table, over guide rollers F and G, and descends to the opposite 
side of «e machine, where it is wound up on the roller H. If the 
fabric Quires a longer time to dry, it can be passed over the inside 
D^hejWeated plates as well as the outside. The mgphine is inade for 
fabrics up to 79 inches in width. 
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Fic. 208— Gekman Vertical Spreader. 

ENaLisH Vertical Spreader. 

Fig. 209 stows an English vertical spreader, in which the fabric 
passes from the brake roller B around roller J and between the spread¬ 
ing roller G and knife D, Aence to the top of the machine around a 
steam oh^ber E which dries it. It then passes down to the wind-up 
roller F. Motion is imparted to the fabric by chains G, which drive a 
roller at the top of the frame. These chains have hooks which engage 
the fabric when starting it through the machine. When • thewloth has 
received one coat it is wound up on the roller F. The fabrihis then 
passed around roller J and spreading roller 0*. The gage H il placed 
in ,operation, the ^)ge D is thrown out and the direction of . the m^JjJmie^ 
revers^. At'^e same time the brake K is shifted to the roller ^ 
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Tor douUing, a supplementary roller L is provided on both sides 
of the machine for the lining doli. The proofed cloth is wound on 
the roller B. The ends of the two fabrics are brought tether around 
the spreading roller G under a pressure roller placed above the roller C 



Fic. 209.— Engush Vertical Spreader. 


and down the opposite side to the wind-up roller. The belt M is slack 
so th^ it will slip, as the speed of the wind-up roller must decrease as 
the fabric is wound on it. 


The Howkin Roller Spekadeb. 

The Howkin spreader differs from the usual type in that the 
knife is^plaoed by a roller driven at a different surface speed from 
Biat ofifeie main roller and is pressed against the latter by adjustable 
i^hf. The drawings, Fig. 210, show a front elevation and an 
i, part side view of the mStjhine. The ^pjjbadi&g roller A is 
ove the main roller B and is pressed down Ipon it by vreighted 
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levers 0 which rest on sliding bearings D, The rollers A and B are 
connected by a belt E and a train of gears F, G and H. The spread¬ 
ing roller A may be raised for cleaning or for passing the fabric 
between the rollers by hand levers J. In order to prevent the solu¬ 
tion from flowing over the sides of the fabric, gages K are provided on 
each end of the cross bar L. The roller A can be adjusted for different 
fabrics and thickness of the waterproofing material. The pressuj’c 



Fio. 210.— The Howkin Roller Spreapee. 


of roller A upon the fabric may be varied by sliding the weight M 
back and forth on the lever C. 

Coated Fabeic Deyee. 

An unusual type of apparatus for drying coated fabrics i8..^hown 
in Fig. 211. The drawing shows the fabric A coming from the sprekder 
B and passing fhrough the dryer. The latter comprises a long casing 
divided into compartments C, D and E. In the first and last of these 
compartments are rotating drums F and G carry^ an endless con¬ 
veyor H. A blast of hot air is supplied to the dryer by a flue I com¬ 
municating with the compartment E. After passing over th^ fabric 
in this cwnpartment, the air is exhausted by a fan J through t|e flue 
K into compartmeift D. It is then exhausted by another fan L tH^gh 
the flue M into comnartment 0. As the air uasses through the siiSl 
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Fig. 211.—Coated Fabric Dryer. 


lessive compartments it becomes more or less saturated with moisture 
vhen it is finally exhausted into the atmosphere. The tiues N and 0 
eading from flue I are provided with dampers to regulate the hot air 
lupply in compartments G and D. 

The Bridge Polishing, Curing and Pasting Machine. 

The apparatus shown in Fig. 212 is really a combination of three 
nachines in one. It consists of two independent machines .4 and B 
laced a thort distance apart and a wooden drum C fixed to the ceiling. 

T 
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When the machine is used for polishing cloth, the fabric is wrapped 
on the brake roller D. It then passes under a rubber faced doctor E, 
in front of which the polishing material is placed. The lever -F which 
controls this doctor is shown in its raised position, its operating posi¬ 
tion being indicated by the dotted lines. From the doctor the cloth G 
passes over the drum C and down to the steam heated drying cylinder 
H. The fabric passes half-way around this cylinder and then over a 
guide roller I, after which it is wound upon a wooden roller J. This 
roller is driven by frictional contact with the drum K which is driveu 
by a spur gear and a pinion on the main shaft. This is driven by belt 
pulley L. 

\^Tien the machine is used for curing, the proofed cloth on the 
roller M passes under the guide rolls N and 0, over a slate roller in 
the tank P. This roller revolves in the vulcanizing solution which it 
distributes over the surface of the fabric. On the side of the tank 
is a lever Q, by means of which the fabric may be lifted out of contact 
with the slate roller. After being treated, the fabric, which is indicated 
by the line R, passes to the top of the frame and across to the heated 
cylinder H. After passing slowly around this cylinder imtil it is 
cured, the fabric is wound up in the same manner as described above in 
the polishing process. 

When the machine is used for pasting, the fabric is wound by 
hand from the roHer M, over a steam heated pasting tank fixed to the 
top of the frame at 8, and then to the roller D. When all the cloth 
is on the front roller it is ready for polishing or curing as described 
above. 

Chalking Machine. 

The chalking, machine shown in Fig. 21*3 is used to prevent the 
cloth from sticking to the rubber stock. The fabric is wound on a 
roller B which is provided with a brake. The top of the frame car¬ 
ries a chalk box E in which revolves a brush extending the full width 
of the machine. This spreads the chalk evenly over the surface. At 
the other end-the fabric is wrapped upon another roller which is'd^ven 
•by the belt 0 through a pair of spur gears. This roller is mounted o.^ 
the saifitf slfflft with the gear D. Carrier rollers are fixed to the top 
of the frame to give the fabric the necessary tension over the chalking 
roller and’ the-brushing roller F. The latter removes the'surplus chalk 
and ismsiially enclosed in a box. \ 

The Squiees Stabohing and Cleaning Machine.* 

In Fig. 21f the rear end of a spreading machine is' shoTO, 
equipped’fbr starqaing, cleaning by vacuum and brushing single textu.'e 
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goods. The goods are spread at the front end of the machine and pass 
over a steam heated table and imder the starcher A. Surplus starch 
is removed by the motor driven vacuum cleaner B and the revolving 
brush C and deposited in the box D. The starch is dried and stored in 
the steam heated dryer E. 
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The Beeky Peinting Machine. 

In color printing on the rubber surfaces of waterproofed fabrics, it 
was formerly customary first to apply farina to hold the color, llerry’s 
machine eliminates this necessity by spreading a thin film of water 
over the rubber before it enters the printing machine. The apparatus 
comprises four rollers revolving in troughs of water, and a means of 
keeping the fabric under tension as the water is being applied. Eefer- 
ring to the drawing. Fig. 215, upon the frame A are mounted two metal 
troughs B and C, in which revolve four copper rollers D and E, and F 
and 0. The troughs are fitted with a water inlet pipe II and outlet 
pipe I by means of which a constant water level is maintained in the 
troughs B and C. The trough C is fitted with an overflow pipe J con¬ 
necting with the outlet pipe 7. The fabric K enters the machine in 
the direction of the arrow and passes over the loose roller D. The other 



three rollers are driven by gearing in the opposite direction from thgt' 
of the fabric and spread a thin film of water over the rubber srtfface. 
Each of the gear-driven rollers has a friction clutch so that it may be 
thrown in or out of engagement with the driving chain. Between the 
troughs is placed a transverse bar L under which the cloth is passed. 
When this bar is lowered by the adjusting screws M the fabric is 
brought in contact with the wet rollers. In addition to this bafisj^all 
drag rollers N are placed at either end' bf the machine. The fra^.'f 
this apparatus may be attached directly to the printing machine or af' 
some distance away from it, the fabric being led directly from the 
troughs to the printing rollers. 

The Hodoman Dull-Finish Machine. 

The apparatus shown in Fig. 216 is designed for finishing rubber 
gpated fab^c vitw a dull surface as distinguished from glossy ai^' 
irfhar finishes,- tlliallv, as the rubber coated cloth comes from thm» 
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calender rolls, it has a tacky surface and is sprinkled with flour, starch, 
soapstone or other suitable powder in order that it may be handled. 
After vulcanization the cloth has to be thoroughly scrubbed in order to 
remove the surplus powder, after which it must be dried in the air 
to remove the slight tackiness which still remains. This produces a 
dull finish. But the object of Hodgman’s apparatus is to produce the 
same finish without requiring the cloth to be scrubbed and sun-dried. 

As the rubber cloth comes from the calender rolls A, it 
passes over a guide roller B and under a powdering roller 0. 
The flour or other powder is placed over the roller C and a blade 
D serves to keep it in contact with the fabric. After leaving the 



Fig. 216.—The Hodgman Dull-Finish Machine. 


pow^^ig device, the cloth passes over brushing rollers E and a 
of guide rollers F. Then with the powdered side down, 
^^s pass^ over a varnishing or inking roller 0 which revolves 
in a solution of rubber, braizine or naphtha and lamp black. 
This prepares the surface so the cement used for seams will readily 
adhere to it. From the varnishing roller the fabric passes over rollers 
H, I and J, and then to the wind-up roller E. In order to prevent the 


cloth from moving with a jerky motion and to compensate for fiie 
increasing diameter of the wind-ulf’'rcller a speeji'^teulating and braki 
jfiig device is employed. From the varnishing rolllr the f^ric passes 
over the roller H, which is covered wiih emery ^ pTOvide friffition. 





14 


RUBBER MACHINERY 


'his roller is driven by a belt L which is driven from a variable speed 
evice M controlled by the belt shipper N. 

The Wood Automatic Solution Guide. 

The Wood solution guide, Fig. 217, is designed to compensate for 
be side creeping of the fabric and is so constructed that the side plates 



Fig. 217.—The Wood Automatic Solution Guide. 


follow the fabric, thus keeping the solution in place. The drawings 
show respectively, from left to right, a sectional end view and a front 
elevation of a spreader equipped with the device. 

In place of rigid angle brackets there are two sliding or traveling 
carriages A, which move in slot B. The carriages are made just tight 
enough by studs G, so that the friction prevents them from movmg under 
the pressure of the proofing solution placed between the solution plates 
D, Through a tubular part H of each carriage A, passes short i^^r 
shafts I, carrying rocking cranks J on their outer ends and pawls 
the inner ends. Each pawl has two horns L and M, one of which is o^ 
set, in order to engage the oppositely toothed ratchet racks N and 0. 
IMs P, pivotally attached to the adjustable bracket A, engage with 
the cranks J on the rocker shafts J. Plates Q attached to the lower 
ends of tiie rods P, lie parallel and close to the edges of the fabric, 
and are moved by the fabric if the latter gets out of its normal align¬ 
ment. Flat sprindi R engage the underside of pawls K and teiid. to 
ttoVe the Cfank piiB 8 and top of rods P downward, as r^a^s I3i5 
fabHe-r. They al^i tend to move the plates Q.inwardly until they 
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come in contact with the edge of the fabric. The two oppositely toothed 
racks N and 0 above the pawls K are fastened together and slide back 
and forth in bearings. The racks are vibrated or reciprocated by means 
of a small gear V having an eccentric hub on the inner end, which 
reciprocates the racks by means of a link F and bell crank lever TF. 
The fabric passes over the rollers X and Y, and under the gage Z. 
The sliding carriages A are set the proper distance, apart and plates D 
adjusted to the fabric. 

When the machine is running, the springs B keep a suitable pres¬ 
sure under the pawls K and the plates Q are lightly pressed against the 
edges of the fabric T. If the fabric creeps sidewise and moves away 
from one of the plates Q, the horn M on the pawl engages with the 
vibrating rack 0 on that side of the machine and remains in this posi¬ 
tion until the sliding carriage A has been moved by the rack to bring 
the plate Q again in contact with the edge of the fabric. This brings 
the solution guides D, the rod P and pawl K in their normal positions, 
when the carriages will remain stationary until the fabric again changes 
its alignment. When the fabric moves away from one plate Q it 
presses the plate on the opposite side, engaging horn L on that side 
with the ra(i causing the carriage and guides to move outwardly 
and remain in that position until plates Q again m^e contact with the 
fabric. Thus the two plates follow the fabric, keeping the solution 
guides in alignment with it. 



CHAPTER XIII. 

SPREADERS, DOUBLERS AND SURFACE FINISHERS— 

{Continued). 

Doubling Calenders. 

OR many purposes, such as for double texture waterproof cloth¬ 
ing, teimis shoes, etc., the cloth is doubled upon a lining; that is, 
the coated textile material used for the outer side of the article 
is lined with a thinner fabric. This is done after coating by a doubling 
calender, which is usually constructed as follows: 

There are two side frames held in position by stretcher plates. 
In these housings are two rolls, one above the other. The lower roll 
is in fixed bearings while the upper is journaled in bearings that can* 
be raised or lowered by screws and hand wheels at the top of the frame. 
There is also a spring adjustment of the top roll so that it does not 
have a positive alignment with the lower roll. On the rear of the 
housings are bearings for a square arbor with a wind-up mechanism 
like that used on the spreading machine. On the front of the frames 
are let-off bearings for two rolls of proofed cloth. 

The neck of the lower roll is provided with a spur drive gear 
which engages a pinion on a counter shaft underneath. On this 
countershaft is a friction clutch pulley, driven by a belt from an over¬ 
head shaft. The top roll is driven from the bottom roll by even spur 
gears at the opposite end of the rolls. The operation is as follows: The 
two rolls of coated fabric are placed in the let-off bearings at the front 
of the doubler. The ends of each roll are drawn between the doubling 
rolls and attached to the wind-up arbor. The machine is started with 
the spring pressure of the top roll pressing the two fabrics together 
against the lower roll. This compresses them into one sheet of 
having a rubber coating between the two sheets of cloth. 

Vertical Doubling Calender. 

In the Bridge doubling machine, shown in Fig. 218, the lower or 
drive roll A is driven by spur gear B meshing with a pinion on a shaft, 
wlfich bears the cone pulley G driven by a belt from an overhead shaft. 
The top roll J) is driven by spur gears from" the drive roll, and is 
adjusted vertically%y screws, on the upper ends of which are worm^ 
i^rs F operated by(|worm8 on the hand wheel shaft G. Attached to each 





SPREAD EBB. DOUBLERS AND SURFACE FINISHERS 217 


side of the machine is a set of let-off bearings H which hold the two 
rolls of coated fabric under tension, as the fabric is drawn through the 
doubling rolls A and D. A belt-driven wind-up roll I is mounted on 
one side of the frame to wind the doubled fabric into a roll after pass- 



Fig. 218.—Vertical Doubling Calender. 


ing through the machine. The doubling rolls are hollow and provided 
with steam and water connections J for heating and cooling, as in the 
ordinary calender. 

Horizontal Doi'blino C.llender. 
pie doubling calender shoivn in Fig. 219 differs from the usual 
tp^'in that the rolls A and B are placed in horizontal alignment, 
mstead of vertical. The rollers C and D, which hold the two rolls of 
proofed fabric, Or one roll of fabric and one of rubber, are located on 
opposite sides of the machine frame E. The fabric from roUer C passes 
over the roll A while that from roller D passes over the roll B; they 
meet between the rolls, where they are firmly pressed together. The 
fabric then passes under an idler roller F and is wound up on the 
take-up roller G at the lower end ef the frame. Ihis roller is driven 
by friction from roller H, driven by belt pulleys I |nd J, This machine 
is geared and driven very much like the ordinary calender, and the 
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Fig. 219.—Horizontal Doubling Calender. 


doubling rolls are provided with heating and cooling connections K’ 
in the usual manner. 


The Bienbaum Doubler. 

The drawing, Fig. 220, shows a side view of the principal parts 
of the machine. The cloth first receives a coating of rubber on the 
spreader and is then transferred to the doubling machine and wound 
up on the roller A. It then passes over a roller which revolves in a 
tank B containing naphtha or other rubber solvent. This renders the 



Fig. 220.—The Birnbaum Doubler. 


surface of the rubber soft and adhesive. Any excess of moisture is 
removed by a roller (7 or a doctor placed across the machine and cov¬ 
ered with suitable absorbent fabric. The rubber surface of the doth 
4 ti»en bijpght |mo contact with an uncoated lining D which is 
tmwound from, thetroller E. Thae two fabrics are pressed together 
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between the doubling rollers P and 0, and the completed double texture 
fabric H is then wound up on the roller I. It is important that no excess 
of moisture be present on the surface of the softened rubber which, if 
rendered too sticky, would be forced through the fabric lining and thus 
spoil the appearance of the finished product. 

Fabbic Striping. 

There are many factories that proof cloth, cure and sell it in the 
roll to small concerns who do the making up. Such concerns have 
large plants and often devote themselves entirely to proofing for the 
trade. Proofed cloth is cured either in a dry heat vulcanizer or it is 
cold cured. The latter cure allows of many artistic effects in single 
texture goods that are not possible with the hot cure. A thin coating 
of transparent rubber over a figured fabric allows the pattern to show 
through, the colors being slightly toned down; that is, if the rubber 
be cold cured. Beautiful effects are also produced by dusting the 
surface with potato starch before applying the vulcanizing solution. 
This converts the starch into a translucent, silky film. By grooving 
the solution roller, stripes are formed upon such a surface. Two 
rollers grooved in spirals, whose grooves do not correspond, produce 
beautiful hazy lines. Ornamentation is also effected by spreading 
stripes of colored rubber upon the plain spread surface. The ornamen¬ 
tation, as a rule, is confined to lines. 
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The Videto Steiping Device. 

The striping apparatus shown in Fig. 221 consists of a semi- 
cylindrical trough A having a series of slots B cut through the lower 
side. Extending laterally from these slots are a number of shallow 
channels C of different widths. The fabric is led over a roller D, 
underneath the trough which contains the coating solution and over 
another roller E. As the fabric passes under the trough the rubber 
solution comes into contact with it and a thin film is deposited upon tbc 
fabric in stripes of a breadth equal to the full length of each slot B, 
the color of these broad stripes being a compromise between that of 
the fabric and of the rubber. A thicker film of rubber solution is 
left upon that part of the fabric which passes underneath the trans¬ 
verse channels C and a different color is therefore effected at this part, 
forming a striped effe.ct as indicated in the diagram of the fabric F. 

Tue Gutuuie Stripixo Device. . , 

In the machine shown in Fig. 222, the fabric A is placed on the 
rollers B and C, which are supported on the ends of the frame D. 



Fig. 222.—The Guthkie Striping Device. 


This is one of the older types of striping machines in which the ends 
of the fabrics are united like a driving belt. One of the rollers is 
driven by power of-by hand while the other is turned by the fabric. 
Cfn. ewsh side of .the frame is a metal plate E which supports the scraper 
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F. This scraper is held vertically above the curved slotted plate G. 
The lever J, which is slotted in the center so that its length and posi¬ 
tion may be adjusted, has one end pivoted to the metal plate E and 
the other to the slotted plate G. The slots in the plate G are shown 
at II in the plan view of the machine. The fabric moves in the 
direction indicated by the arrow and the scraper F bears against the 
slotted portion of the plate G, preventing any of the coating material 
from going past it, except that which passes through the slots to the 
fabric. Therefore since all of the material entering the slots is spread 
on the fabric in the form of stripes, the thicker the plate G is made, 
the deeper the slots will be and a corresponding amount of rubber will 
be spread on the fabric. The solution to form the stripes is placed on 
the plate G back of the scraper and the surplus falls into the trough I, 
from which it may be removed and used again. 


The Landin Fabric Feed. 

Fig. 223 shows an ordinary spreader equipped with a device 
^ feeding the fabric. This consists of an apron having hooks at one 



end and a clamping plate at the other, and is run by a pair of sprocket 
chains, into which the hooks catch. 

In the drawing, A is the letKiff, B the wind;up, and C the spread¬ 
ing roll, driven in the usual manner. On each side of the spreader 
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is a sprocket chain D for engaging the apron to convey it through the 
machine to the wind-up. The apron is built up in the form of a pad, 
having two outer layers of canvas and a middle layer of felt. It is as 
wide as the fabric E and long enough to lap once or twice around the 
wind-up, forming a smooth cushion for the coated fabric. 

On the rear end of the apron is a narrow metal clamping plate to 
which the fabric may be quickly .and smoothly attached. On its for¬ 
ward end is another metal plate F, curved to fit the wind-up roll. On 
each end of this plate is a hook for attaching the apron to the chains D, 
and in the center is another hook G which catches on one of'a series Of 
rods in the center of the roll B when the apron reaches this point. 

The operation is as follows: The forward end of the apron is 
hooked to the chains and the rear end is clamped to the fabric. The 
spreading knife is raised and the machine set in motion. When the 
rear end of the apron has passed the roll C the knife is lowered and 
spreading begins. When the plate P reaches the wind-up it ismuto* 
matically disengaged from the chains; the hook G catches one of the 
rods in the center of the roll B j the apron and fabric are then wound 
up in the usual manner. 



224.—The Coulter Roll Spreader. 
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The Coulteb Koll Speeadeh. 

In this calender spreader a thick rubber dough is spread on a 
roll by a knife and the sheet thus formed is removed by an apron or 
sheet of adhesive-coated fabric. (See Fig. 224.) The rubber is intro¬ 
duced at the top and is spread over the roll A by the adjustable knife B. 
A sheet of fabric C from the roll D passes over the roll E and between 
A and E, where it picks up the rubber. The sheet then passes between 
rolls A, F and Q and is wound up on the roll E. If desired, a second 
sheet ot fabric K may be applied to the rubber as it passes the nip of 
the rolls F and 0. 

VuLOANIZEBS FOB COATED FaBEICS. 

In 1882 H. Burr invented an interesting apparatus for vul¬ 
canizing coated fabrics, especially of the Gossamer type, by exposure 
to strong electric lights. In this apparatus the curing is preferably 
effected during the coating process. Referring to Fig. 225 the fabric 



Fio. 225.— The Bckk Electric Light Vulcanieer. 


A is supported on adjustable rollers B and C in the frames D. The 
fabric is passed through a spreader or between the rolls of a calender E, 
frOfc which it passes over the steam heated drying table F. Above this 
tabra^are suspended electric lights G. The rays are reflected on the 
fabric as it passes over the table. When the fabric moves horizontally, 
as is tM case in the apparatus shown, transparrait glass guards prevent 
incand^ent particles from falling on it. In some cases the lights 
are arraVged one above the other and the fabric is moved vertically up 
and doT« on both sides of the lights. As a rule, the best results are 
'obtaineuby applying successive coatings of ru^iber, with lie light act¬ 
ing continuously. 

The WAnniHGTON VulcahIzeb. 

Fig. 226 illustrates an apparatus for vulcanizing waterproofed 
fabrics in continuous lengths. 'Hie fabric A is cured by passing 
through a heated chamber B. At tiie top and bottom of this chambw 
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are numerous rollers C, which may be heated or cooled as required. 
The inlet D and the outlet E are made in the form of narrow -slits 
to avoid the loss of heat The fabric is supplied from the stock roller 
F and passes into the chamber at D. It then passes up and down over 
the many rollers until it finally emerges at E and is, wound up at G. 
It is found desirable, when single texture fabrics are being treated, 
to cool one or more of the rollers C nearest the outlet by cold water 
in order to give a better finish. It is also desirable to apply the heat 
to the fabric by successive stages as it passes through the chamber. 
This is accomplished by dividing the chamber into separate compart¬ 
ments by transverse partitions. In these compartments the heat may be 
controlled as required, or one or more of the rollers nearest the entrance 



Fig. 226.—The Waddington Vulcanizer. 


may be kept cool so that the fabric is prevented from becoming heated 
too soon to the same degree as the interior of the heating space. 

Th® Vapoh Cuek. 

The vulcanizing of goods by acid fumes, a process often used, 
is done in a vaporizing room made of clear kiln-dried white wood 
boards, the ordinary size being 7 feet wide, 7 feet high and 12 feet 
deep. This room is made with the frame on the outside, the ^'leathing 
being on the inside. It is put together with galvanized nail,, screws 
and hinges, the steam .fittings also being galvanized. Thi^j is lined, 
with %-inoh asbestos |oard and has about 180 feet of 1-iiich pipe 
placed inside of the robn about six inches above the floor, for heating. 
The pipe is . arranged in two coils, one on each side of the room, leav¬ 
ing a dear apace in the middle. Strips of wood 1^ inches wide, % 
inch thick and 7 feet long, with round corners, are placed crosswise 
-fhe roOTi 2 inches apart and 6 inches below the ceiling. All She 
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uncovered woodwork is coated with shellac. There are four small 
sliding doors, one on each side, the bottom being level with the steam 
pipes. A ventilator with a damper is placed at the rear of the room 
and as near the top as possible. The front of the room has folding 
doors the entire width of the room. The coated cloth is festooned 
from the cross bars, the bottom folds hanging about twelve inches 
from the floor. A room of this size will hold about 400 yards of fabric. 
A small china dish is placed on the pipes at each of the sliding doors, 
and in each one is poured one-eighth of an ounce of chloride of sulphur. 
The doors are closed and the room kept tight for from 15 to 20 min¬ 
utes, depending upon the thickness of the goods. The ventilator and 
the small doors are then opened, and about 20 minutes allowed for 
the fumes to pass off. In the meantime clean plates are placed on 
the pipes, each plate containing an ounce of ammonia. After 20 to 
30 minutes with the ventilator opened about half the time, the goods 
may be removed. 

The BitiDGE Cold Cu«e Macuihe. 

The machine shown in Fig. 227 is used for cold curing, starch¬ 
ing and finishing. The fabric to be treated is wound on the brake 
roller A, from which it is conducted under the guide roller B and 
over a slate distributing roller revolving in the tank C containing the 
vulcanizing liquid. By means of the lever D the fabric may be raised 



The Bridge Cold Cure Machine. 

out oficontact with the distributing roller, lifter being treated the 
fabric passes around guide rollers E and F, d<^ an incline and under 
the stek bladed doctor Q which spreads the larina or starch evenly 
over the surface of the cloth. It Aen passes under a second gage H 
with a smooth wooden edge, and tfcpuce over the roller J to the steam 
drying cylinder J. After being cured the fabric passes pvmr a hi^ 
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speed brush K and then between two wooden guide rollers L to the 
wind-up roller M. The brush and wind-up roller are driven respec¬ 
tively by belts N and 0 from an overhead shaft. The shaft of - the 
cone pulley P, which drives the wind-up roller, has a clutch operated 
by the lever R, When the machine is used for curing only, the fabric 
does not pass under the two gages G and H nor does it come in contact 
with the brush, but passes directly from the drying cylinder to the 
wind-up roller. 

The Kkbmee Impkeqnatoe. 

The machine shown in Fig. 228 is for saturating fabrics by pass¬ 
ing them through rubber solution and afterwards squeezing the fabric 



Fig. 228.—The Kremer Impregnator. 


between two rubber'rollers. Eef erring to the two drawings, A r^/re¬ 
sents one end of the machine while B is an enlarged sectional/aew 
showing the scrapers and rubber rollers.. On the front of the fr/lcme C 
is stock roller D from which fabric E is unwound. The fabri«( passes 
up over roller F and down into tank 0 containing the rubfe solu¬ 
tion. While passing through this tank the cloth becomes /kturated 
and the surplus is scraped off by the scrapers H, and falls jieck into 
the tank. The fabric tfien passes between two rubber rollerslT and J 
held together by spriw; K and adjusted by screw L. When these 
rollers are compressed, [as shown in drawing-B, their line of contact 
becomes a surface of considerable area and during the passage of the 
fabric between these, rollers the rubber solution is pressed inta the 
fibers. Frpm rollers I and J the fabric passes between a second pair 
<f rollers 3f and over a steam-heated drying table N, only a short 
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section of which is shown. From this drying table the fabric is wound 
up at the opposite end of the machine. 

The SivEHsoN Impbegnatoe. 

The impregnator, shown in Fig. 229, is designed especially foi 
impregnating heavy fabrics. The apparatus comprises an iimer impreg¬ 
nating tank A, adapted to receive the plastic mass of unvulcanized 
rubber compound and the fabric. Outside the tank 1 is a jacket B 
forming an air space C. Outside of this jacket is a shell D forming iha 



Fin. 229.—The Siverson iMmoNAiou. 


space U, heated by steam. The two spaces C and E are closed by 
the m*l ring F, and a cover G is provided for the tank A. After 
the falrie and rubber have been placed il the tank the cover is 
secured by means of bolts H and air pressurl is applied through pipe 
I for forcing the rubber solution into the flbric. A branch pipe / 
conducts a portion of the compressed air to thi space C. This provides 
a heat-insulating medium which prevents the»rubber from vulcanizing 
before the fabric is thoroughly Sujifegnated. . This process enables a 
much denser mass of rubber to be us^ than where ho insulating medium 
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is placed between the steam jacket and the tank. Heat is supplied 
to the space E through the pipe K. A pressure of 75 pounds is 
employed in the tank A and a pressure of 45 pounds in the insulating 
space. The temperature of the steam jacket is maintained at about 
350 degrees F. 


The Desteibats Impbeqnator. 

Among the newer machines for use in connection with the proof¬ 
ing of fabrics is one invented by Destribats. The object is to remove 
the air from the fabric and coat it with rubber before coming in 



Fig. 230.—The Destribats Impregnatoe. 


contact with the.atmosphere. The fabric is also heated by spam at 
the same time the air is exhausted so that it is perfectly dry.| 

Referring to Fig. 230, which shows a cross section lookin^oward 
the end of the machine,Me roll of fabric A is mounted on we shaft 
B in the frtaie C. Thf has rollers D, which run on the tra& H in 
the ahdl E., which has af removable door. The'air is exhaustell, from 
the shell by means of afi ordinary vacuum pump. Surrounding the 
roll of fabric arp steam ^ipes I, and on top of the shell is trou^-to L 
•wjjto h long»,slot At jfnd a pair of flaps N, to prevent the rubber soito 
tiOQ -from bein» dmwn into the shell when the air is exhausted. A 
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roll of fabric which is to be impregnated is placed in the frame G 
and run into the cylinder. The Ond is carried around the steam pipes 
I and under the roller P, and then vertically through the slot M 
into the rubber solution. The air is exhausted from the cylinder 
and the cloth is impregnated. The coated fabric then passes between 
a pair of rollers R and over a heater H, after which it is wound up 
on the roller 8. 

The Eushwoeth Showeb Peoofeb. 

The machine shown in Fig. 231 is designed for waterproofing 
textile fabrics with parafiin wax compositions made up in the form 
of slabs which melt at a temperature below that which would damage 
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the fabric. The drawing shows a transverse section of the machine. 
The frame A bears two steam heated rollers B running the full width 
of the machine. Below these rollers is a cylindrical brush C and 
below this brush is a hollow convex metal plate D over which the 
fabric travels. At the upper part of the frame are vertical pillars E 
carrying a rectangular frame P and cross bars 0. From these bars 
are suspended two box-like casings M with tapered bases of woven 
wire. These cases contain the slabs of waterproofing compound I. 
Below the wire network is another series of wires J above the sur¬ 
faces of the rollers B. 

The machine has a tension device K, guide rollers L and M and 
drawing rollers N and 0. The cylinders B, brush C and drawing 
rollers N and 0 are driven by gearing in the direction indicated by 
the arrows, and the surface speed of the brush is faster than that of 
the fabric. The fabric P is mordanted in the usual manner and then 
passes over the guide rollers and between the plate D and the brtish ‘ 
C. The hollow plate D and the two rollers B and the roller N are 
steam heated. Heat from steam pipes Q slowly melts the waterproofing 
material which drops from the pending wires on the heated cylinders 
B which transfer it to the brush C. This brush spreads it evenly 
over the surface of the clotL End plates R confine the material to 
the cylinders B and after the fabric has bden passed through the 
machine the steam is turned ofi and cold water is passed through the 
pipes to cool the machine. 

The Falter Shower Peoofer. 

The machine shown in Fig. 232 is deigned for the purpose,of 
coating both sides of the fgbric in one operation with waterpro^ng 
material. ' The material in the form of solid bars has a wax-lik^con¬ 
sistency and is applied to the fabric by friction which melts tyj wax 
just fast enough to allow an even coat to be spread. Betw/en the 
frames A and B is a roller G which is mounted diagonallyPso that 
the fabric P enters the machine at a right angle. The fahr passes 
from this diagonal roller over an idler roller E and then bet' *een the 
roller P and the upper ^edge of the bar G of waterproofing i Material. 
The fabric then passes' iround rollers H and, I in the framff A and 
under the idler roller J and between the roller K and the lonnu" edge 
of the bar Q thus coat ig both sides of the fabric in one op^ation. 
Prom the relief K the fabric passes between a pair of heated caltjWer 
ItollerB L &d Mi The’spreading rollers P and K move toward 
other iNt the bar of waterproofing material wears away, as they are 
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Fig. 232.—The Falter Shower Proofer. 


mounted in movable bearing blocks which are adjusted by a system 
of levers and weights. These are so arranged that the pressure of 
the rollers against the fabric always remains the same, resulting in 
spreading a uniform coat of material on the cloth. 

Solvent Eecoveey. 

The recovery of the solvent, which is by no means unimportant, 
is accomplished in most of the large spreading plants. Of the pro¬ 
cesses used the following are the most interesting: 



Fig. 233.— The Weber-Frankenburg Recovery Ahfaratus. 
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The Webeu-Fbankenbueg Kecoveey ArPAitAxus. 

Fig. 233 illustrates a vertical section and a side view in which 
A is a steam heated drum surrounded by a cylinder B, with a space 
0 between the two parts. In the outer cylinder is an opening D to 
admit the fabric E, and an opening F through which it passes out 
over a guide roller G. The outer cylinder B serves as a condenser 
and it may be cooled by the atmosphere or by a water jacket M sur¬ 
rounding it. A shutter H is placed at the entrance D to prevent a 
current of air being carried through. The fabric passes around the 
steam heated drum A and the vapors are condensed upon the cold 
walls of the cylinder B, and flow down the sides of the cylinder, 
accumulating at the bottom. At its lowest point the cylinder is pro¬ 
vided with a drain pipe I, through which the liquid solvent is con¬ 
ducted to a tank J. In order to minimize fire risks the drain pipe 
is provided with a siphon bend K and the pipe terminates in a water 
seal L at the bottom of the tank J. The solvent, being lighter than, 
water, rises to the top and may be drained ofi as desired. 


The Vincent Apparatus. 


In the apparatus, illustrated in Fig. 234, the proofed fabric is 
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Ae drawing, A represents tiie knife of the spreading machine and 
B the spreading roller. The fabric passes over the Aying table U 
and is wound up on the roller D. The drying table is covered with 
a large hood E to prevent the escape of vapor. To insure Ais, one 
end of the hood terminates against the knife A and the oAer agamst Ae 
roller B. The joints are kept tight by means of a packing of felt 
or other substance. The two rollers F, between which the fabric 
passes to Ae take-up roller, are also sealed by felt packing. Inside 
the hood are a number of curved plates 0 intended to obstruct the 
air current in case the joints are not tight. The solvent vapors 
leave the hood at H and pass down into I. This device comprises 
two separate parts in which the solvents pass in opposite directions 
and permits the condensation of parts of Ae vapors and reheats the 
cold air used for condensation. The vapors then pass through a con¬ 
denser J where they are further purified and condensed. At the 
outlet of the last condenser K, the purified cold air passes back into 
the second compartment of the exchanger I where its temperature 
rises. It is then forced by a fan L into a reheater M fed by hot 
water from condensed steam from the drying table C. The air from 
this reheater may be returned directly to the hood through a pipe N 
if tlie temperature is sufficiently high, or it may be delivered to a 
second heater 0 through the pipe P. A tube Q is provided for the 
introduction of free air if desired. Another tube R is supplied for 
the escape of air by the opening of a two-way cock. The installation 
also comprises measuring apparatus, valves, etc., and a pipe S for 
isolating the heater 0. It will be understood that all uncondensed 
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vapors are returned to the hood by the confined air, thus resulting in 
a theoretical total recovery of the solvents. The solvents recovered 
on the first round pass off through pipes T and U into a suitable 
closed vessel, while the uncondensed vapors are returned to the heaters 
and coolers. 


The Heikzekling Appakatus. 

In the solvent recovery apparatus, shown in Fig. 235, air is com¬ 
pressed by a pump A, which forces it into a coil of pipes in a con¬ 
densing chamber B, cooled by water entering at C and leaving the 
condenser at D. The compressed and cooled air then passes through 
tubes in the condensing chambers E and the vapors which condense 
are collected in receptacles F. The compressed air next passes through 
the pipe G into a cylinder H, where it expands and drives the piston 
I connected by a rod Jlf with the compressing piston J in the cylin¬ 
der A. A still further fall of temperature is thus produced, and the 
vapor condensed thereby collects in a receiver K. The expanded and 
cool air then passes back through the pipe N to the condensers E where 
it cools the vapor and air which has collected therein. The air finally 
escapes through the pipe L. 
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The Si’ENLE Solvent Eecovebv Machine. 

The apparatus shown in Fig. 236 recovers the solvents during 
the process of drying. The fabric A passes directly from the spread¬ 
ing machine into the vertical drying chamber B which is heated by 
steam chests or pipes C. It passes around guide rollers D in such a 
manner that the coated side of the fabric does not come in contact 
with the rollers until sulEciently dried to prevent sticking. The fabric 
passes cut at the lower end of the dryer and to a wind-up roller in the 
usual manner. The walls of the drying chamber B are cooled by 
water pipes, while the top of the dryer is heated to prevent con¬ 
densation directly above the drying fabric. The condensed solvent 
collects on the side walls of the dryer and runs down into the troughs 
E, from which points it is drained off and collected for reuse. 



Fig. 237. —The Spenle Solvent Recovery Machine. 


pother solvent recovery apparatus designed by Spenle is shown 
in Fig\237 applied to a horizontal dryei-. An outlet at the upper 
end of Me drying chamber A is connected with a suction fan B. 
AdjacenlfjO the openings where the fabric enters and leaves the cham¬ 
ber are ftpes G and D which direct the air on the fabric E as the 
latter eiArs and leaves the chamber A. To aseomplish this the pipes 
0 and Mhstve slots or ports in their lower sid Is, and the air received 
by the ®n is circulated back into the drying chamber. The suction 
descry connections of the fan are so p; iportioned that the air 
over the cooling pipes F travels at low speed to insurelperfect 
sation of the vapors. Also, ‘he jets o air from the fcpes C 
and D are sufficiently strong to prevent Ae es^ano nf v«rior. i 
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The Boecler Solvent Eecoveby Apparatus. 

Fig. 238 shows a side elevation and a cross-section of the devie 
in connection with an ordinary horizontal 8j)reader. The hood 



completely surrounds the table B of the spreader, dividing it into an 
upper and lower compartment. The supports G of the table project 
through the hood, and at these points the hood is flanged and niadt 
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^air-tight. The upper compartmeut has transparent windows D, which 
perinit the operation to be observed without opening the hood. The 
sides of the lower compartment are inclined so that the condensed 
solvents will flow to the exit E. These lower walls are water-jacketed 
at F, the cooling water entering at G and flowing out at H and I. The 
vapors which arise from the spreader table B cannot escape on account 
of the hood. They therefore partly condense and flow down the sides, 
escaping through passages J and K into the lower compartment. 

Exhaust Hood toe Solvent Vapobs. 

Fig. 239 shows a horizontal spreader with a large funnel-shaped 
device suspended directly over the drying table and connected by a 
flue or pipe with an exhaust fan. When the proofed fabric is started 
across the drying table the vapors rise and the fan creates a steady 
draught which causes them to pass upward into the funnel, to the 
solvent recovery apparatus. This apparatus may be any of the types 
described above for receiving the vapors and condensing them. 



CHAPTER XIV. 

('EMEXT AND SOLUTION MACHINERY. 


W HILE tbe amount of rubber cement produced is very large, 
there is no complicated machinery used. The chum mixci 
or muddler is the principal appliance and its office is to pul 
massed or compounded rubber into solution with naphtha. 

A common design for a cement mixer is a cylindrical tank with 
a bolted-on top, and a hand-hole for introducing the material. On tht 
front near the bottom is a gate valve for drawing out the cement. The 
lower end of a vertical shaft, provided with stirring paddles, rests 
in a step bearing in the center of the tank at the bottom. The uppei 
end is journaled in the cover and driven by bevel gears and a crosi 
shaft. The tight and loose pulleys on this shaft are driven from an 
overhead counter-shaft. 

In cement that is made for spreader work or for outside trades, 
the following procedure is followed. The mbber is washed and dried 
in the usual manner. It is then masticated or massed and put intc 
chums or muddlers, or a dough machine, or in a masticator with tht 
solvent. From there, if necessary, it goes through hydratdic strainers 
and then it is ready for use. 

Almost all manufacturers of rubber goods arc makers of cemeni 
for their own use. Where small quantities of cement for special com¬ 
pounds are to be made, large sheet iron tubes are usually employed, Iht 
mixed sheet being first well softened by heat, and then cut up imto a 
sufficient quantity of whatever solvent is to be used. A rapid stin'inj! 
greatly facilitates the action of the solvent, but good cemenjf needs 
several hours of digestion before it is fit for use. Where lar^r quan¬ 
tities are to be made, iron tubs are partly filled with the solvent, wliict 
is in most cases naphtha, and the rubber is ran through the’“refininj: 
mill,’’ coming out in thin sheets, which are cut off and plunged, warm 
as they are, into the tub of liquid, the whole mass being «eanwhil( 
rapidly stirred. In large factories where great quantities pf cement 
are used, machinery is employed to do the stirring. 

Cement Muddler. 

^e machine illustrated in Fig. 240. is the ordinary mud(!W 
is us^ for mixing ceifent in large quantities. It is a cylinder mounleS 
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Fig, 241.—The Bridge Dough MiJl. 
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on concrete foundation A supporting frames B in which is journaled" 
the main shaft C. This is driven by spur gear D from a belt dri/ en 
pinion shaft E. The cylinder i' revolves with the main shaft C at 
the rate of 15 K. P. M. and has an opening for filling at C and a 
gate valve H for discharging. A variety of simple stirring devices 
are used taking the form usually of longitudinal blades attached to 
the sides of the cylinder. 

Thk Bridge Douoh Mild. 

The dough mixing mill shown in Fig. 241 is of the same general 
design as the ordinary rubber grinding and mixing machine but it 
has special adjustable attachments to facilitate and improve the mix¬ 
ing. The rolls A and B are connected together by friction gears C, 
which revolve the adjustable front roll A at a surface speed less than 
that of the drive roll B. The latter is driven by the large .spur gear 
D that meshes with a driving pinion on the shaft of the IVictioii 
clutch E. Between the rolls are two guides E which keep the dough 
from the roll ends. Above the roll B is an ad justable doctor G, which 
scrapes the dough from the rolls. 



Fig. 242.—The Bertram Dough Mill. 

The “Univeesal” SoLuxiolt Mixee. 

f 

Fig. 243 illustrafe the Werner & Pfleiderer kneading and mjji’g 
machwe. The view in the left shows the machine closed, while, ^' ' 
righy shows it open fir discharging. The mixing trough is suppor^Uk, 
on two side frames With bearings for the driving shaft. On the outer 
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Fit., 2A3 —“Universal” Solution Mixer. 


Bill] (if the main shaft is keyed a pinion which onfjaf>es a spur gear 
keyed to the end of one blade shaft. 'Phis extends through the trough, 
whicli swings upon it when the machine is to be emptied. The other 
Idade shaft is parallel to ^he first but runs in bearings fastened to 
the trough itself and driven from the first shaft by a spur gear and 
pinion. The two shafts with their steel blades turn toward each 
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other in the trough at the same rate of speed. Tlie trough is jacketell 
for heating by steam or cooling with water. Stuffing boxes for /ne 
blade shafts are arranged to prevent cement leakages and to keep lubri¬ 
cating oil from entering the trough. The machine is belt driven and 
has a two-speed gear for driving the blades at low speed when the 
mass is heavy and at a high speed to finish off quickly when the mass 
has been reduced sufficiently. To empty the machine the trough is 
turned forward by a hand crank and the hinged top, which is counter¬ 
balanced at the rear, opens by the same motion. A hinged lip guides 
the solution into the receptacle. These machines are made in various 
sizes from 1 to 200 gallons capacity. 

Change Can Cement Mixer. 

In the machine shown in Fig. 245 a can containing the finished 
cement is taken from the machine and another one substituted. The 
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tose of the macliiue has a step bearing in which revolves a short ver- 
MilVil shaft supporting the platform. This is really a large bevel 
gear A, on which the can B is placed. It is driven by a bevel gear C 
mounted on shaft D. This is driven hy a spur gear and pinion from 
the driving shaft, revolved by belt pulley E from an overhead counter¬ 
shaft. F is the cover to which is attached bevel gear G and also 
four stirring blades H. The bevel gear G is keyed to a short shaft 
which revolves in a bearing that forms a part of the sliding head I. 
To operate tlie machine, can B, containing the rubber and solvent, is 
])laced in position and sliding head I and cover F, with its bevel gear 
anil stirring blades 11, is lowered into the can by handwheel E oper¬ 
ating a rack and pinion. The bevel gear G meshes with gear C, and 
when power is applied the can is driven in one direction and the stir¬ 
ring blades in another. The sliding-head I has a counterweight so 
that the cover and blades are easily raised when the operation is 
tinished. 


Twin Solution Ciiuens. 

Fig. 240 illustrates the Eoss twin solution mixer, of the over- 
dri\ on beater type. Two tanks are supported a short distance above 
the I'oor so that the solution cian be drawn oflF through the sliding gate 



Fig. 246.—Twin Solution Churns. 
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valves. The vertical shafts are journaled in bearings centrallv located 
in the framework bolted to the tanks. These have stirring blades tit 
their lower ends and are driven by bevel gears keyed to the top.ends, 
and are, in turn, driven by pinions keyed to the horizontal shaft. This 
is driven by belt pulleys and has two claw clutches so that each machine 
can be started and stopped independently. The tanks are open at the 
top and have steam connections. 


The Tkoestek Solution Churn. 

Fig. 247 shows a German type of churn. It consists of a cylin¬ 
drical tank supported on an open base. A cover is bolted to the tank 



Fig. 247.—The Thoester Solution Churn. 

and has a handhole A, through which the rubber and solvent are 
int^o^'luced. The vertical shaft B carries stirring paddles C which 
pass between blades L attached to the sides of the tank. The lower 
end rests in a step bearing in the center of the tank at the bottom. 
This bMring is lubricated by grease cup H. The upper end of ^ 
shaft ijl journaled in the cover and driven by a bevel gear E, engto- 
ing a bevel pinion F keyed to the cross shaft G. This shaft has bear 
fngs H bolted to the cover and is driven by belt pulley I from an over- 
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;h_ead countershaft. The solution is drawn off through the valve J, 
^d the vapor is conducted by pipe Z to an open air vent or to a solvent 
recovery apparatus. These chums are made with a capacity of 13 to 
6.5 gallons. 

The Bridge Solution Pans. 

Fig. 248 shows a beater type on the right and on the left 
is an under-driven machine. The base A supports in two bearings the 
main driving shaft, driven by pulley B, from an overhead counter- 



Pig. 248.— The Brime Solution Pans. 

shaft. On the end of this shaft is keyed a bevel gear 0 which drives 
a larger bevel gear D, keyed to the vertical shaft E, which is journaled 
in the top frame at F. Two mixing cones roll on the bottom of the 
pan and are held in position by two guards G suspended from the top 
frame. The pan B revolves with the large gear D and the dough is 
thoroughly mixed by the rolling cones. 

In the drawing on the right, tank H is supported above the floor 
so that the solution can be drawn off through gate valve I. The tank 
has a vertical shaft resting in step bearing at the bottonvdfnd sup- 
.ported at its upper end by the central bearing J, bolted to the cover, 
■frhe beater blades are rigidly attached to this shaft, which is ^riven by 
fA bevel gear K meshing with a pinion L keyed to the horizoCfal driv¬ 
ing shaft M. This is driven by pulleys N from an overhead counter¬ 
shaft. The cover has a handhole 0, through which the machine is filled. 
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The Drew Solution Mixee. 

The Drew mixer, Fig. 249, consists of cylindrical tank A, cylincj^r 
B, and a reciprocating plunger C, which draws the rubber solyiion 
through a sieve D. The softened rubber and solvent are put in the 
reservoir A and the up stroke of the plunger draws the solution into 
the cylinder. The valves in the plunger open when it descends and 
the solution in the lower end of the cylinder passes to the upper end. 
The next up-stroke draws a new charge through the sieve and delivers 
the first charge through the pipe E and valve F back into the reservoir. 
A continual circulation is maintained through the sieve until the con- 



Fig. 249.— The Drew Solution Mixer. 


tents of the tank are thoroughly mixed. By turning the three-way 
vtdye Fj samples of the solution may be taken through the pipe G 
duriiil,* the operation. The tank is drained through pipe H.' 

Simple Solution Stbainer. 

One of the simplest forms of solution strainer is shown in Fi^ 
260. It consists of a single roller fixed in tlie bottom of a woode^ji 
hopper, against which press adjustable slides, fitted with leather strips. 
.The roller is naiounted on cast iron standards and driven by a belt 
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Fill, 250.— Simple Form of Solution Strainer. 

pulley. Provision is made to prevent the oil used for lubrication of the 
bearings from getting inside the hopper. The machine is sufficiently 
high to admii of a good sized tank being placed underneath. 

Screw Type Stbainbr. 

Fig. 251 shows two views of Bridge’s solution strainer, of the 
screw type. It consists of an accurately bored cast iron cylinder, 
about sixteen inches in diameter and eighteen inches deep, with a 
removable perforated bottom. The cylinder is mounted on strong 
standards of sufficient height to admit a can beneath. Over the per¬ 
forated plate, fine removable copper gauze discs are fitted. After 
the cylinder has been charged, the cement is forced through the strainer 
b;^a tight fitting plunger and screw driven by belt and worm gearing. 
When the plunger has reached the Iwttom the machine is automatically 
stopped and the plunger quickly lifted by a handwheel. 

Htdbatilic Steaineb. 

Fig. 252 shows Bridge’s hydraulic solution strainer. It is sup¬ 
ported at a distance above the floor so that the section is strained 
directly into a receptacle. The hydraulic cylinder A is mountoHJIT 
the main body of the machine and the lower end of the pistap B is 
adapted to fit the cylinder C in which the solution is plaP^o. This 
chamber has a removable, perforated bottom plate, over which fine 
copper gauze discs are fitted. After the cylinder has been charged, 
•the piston, operated by hydraulic pr •assure, forces the solution through 
the strainer. A three-way valve, operated by a handwheel D, controls 
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Fig. 2S1.—Screw Type Strainer. 

the movemait of the ram. The chamber C is provided with steam con¬ 
nections for heating the solution. 

Machin® fob Filling Tubes. 

Fig. 253 is a side elevation and Fig. 254 a plan view of Brett’s 
machine for filling cement tubes. A is the reservoir and B the pump 
for filling the tubes. (7 is a pipe connecting the reservoir A with the 
end of the puirii cylinder. D is a valve fitted in the pipe G, and E 
is a small sliding' valve at the top of pipe C, controlled by an external 
Tia&Be F. H is the pieton on the end of the piston rod I, and J is the 
piston^^lve, Z is a nozzle upon which is placed the collapsible tube L. 
The noSbii is screwed to a projection on the* sleeve M, which slides 
on the front end of the cylinder B, which communicates with the 
nozzle through a hole, when the sleeve is placed in such a position .that * 
the nozzle^ comes opposite the hole. By sliding the sleeve upon jiie.l 
end of the cyl^der it can be brought opposite a by-pass in the under 
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side of the cylinder, to allow the solution to escape. A slide valve N 
t^trols the flow of the solution from the cylinder B into the tube L. 
Tih? solution is stirred in the tank A by the arms 0, mounted upon 
a vWical spindle F and rotated through bevel gears Q operated by a 
handle B. Stationary arms S are attached to the sides of the tank, 
and the arms 0 revolve between them. 

In filling the tubes the valves D and E are opened and the lever T is 
pressed forward, drawing a supply of solution from the reservoir into the 
cylinder B. The piston is then pulled back and the solution passes 
through the piston valve J and fills the cylinder. When the piston 
is again prosseil forward, with valve N held closed by a spring U, 
the solution oilers resistance to the forward motion of the piston. This 
extra pressure moves the links V, 11’, A' and Y and pushes the slid¬ 
ing valve N inward so that the passages are uncovered. The solution 
now passes through nozzle K into the tube L, while the overflow escapes 
through the by-pass. The operator releases the handle and the spring 
U closes the valve N, so that the tube may be removed without loss of 
solution. 


Fig. 252.— Hvdraouc Stkaine*. 



( 
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It is admitted in all factories where the article is used that cement 
is a dangerous servant. In most well regulated places the mixing 
and stirring of cement is done in a fireproof building, known as the 
cement-house. This may be near the factory to receive the benefit of 



TIC. 254.— Plam View of the Bbett Machine. 
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'^e steam power, and yet be so distant and protected as to be harmless 
(^er from sudden explosion, or fire from any other cause. 

The Bowser Cement Can. 

^ The rubber cement can shown in Fig. 255 is of the portable type, 
comprising a heavy metal tank to which is atUached a brass suction 
pump. It is designed for distributing cement to the various depart¬ 
ments of a rubber factory. The pump will discharge at one stroke, 
an accurate pint, half-pint or quarter-pint. It has an anti-drip nozzle 
with a lever shut-off, which cuts off the flow when pumping ceases and 



l‘io. 255.— The Bowses Cement Can. 

prevents deterioration of the cement. The cover has -four open lugs in 
which fit the swinging bolts attached to the can, and^t is tightened by 
four winged nuts. A hand hole and a vent are als^rovided in the 
cover. 

The Bowser Cement Storage TanIV 
The tank shown in Fig. 256 is for storing and medll^ns^ubber 
cement. It is a rectangular metal tank, fitted with a-nwmiKition suc¬ 
tion and force pump. This will discharge at one a gallon, half¬ 
gallon, quart or pint at the wiy of the operator^#’. The tank iias a 
flanged connection containing an automatic vent valve, which terminates 
in an air vent protector at some point outside of the btftiding. The tank 
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has a sloping bottom which causes the liquid to flow into a pocket con-,d 
taining the foot valve of the pump, thus permitting all of the cemeyt 
to be drawn off. A hand hole is placed in the front near the botj^, 




Fig. 256. —The Bowser Cement Storage Tank. 


SO that it may be cleaned out. Tanks having a capacity of four bar¬ 
rels or more have two clean-out openings. 

1 *. Battery Storage Outfit. 

Fig. 257 sii*ws a battery of six self-measuring cement storage 
,*'Anks, equipped ^ pth a barrel cradle, track and chain-hoists for stor- 
jng and handlin .''cement in large quantities. The barrel is plnce<l 
on tlS^radle, W into position by means of the hoist, then rolled into 
place oS^anr ta: Ik, and the contents transferred to the tank by gravity. 
Spl^shin^nd j aste are prevented by the barrel dash. This arrange¬ 
ment j'lakes uni^jcessary the use of a transfer pump. The whole equip¬ 
ment is air-tighy. The action of the pumps in drawing the cement 
from the bottom/o| the tanks tends to keep the contents agitated, thds 
mamtaining a imiform consistency. 


CEMENT AND SOLUTION MACHINERY 


253 



Fig. 257. —Battery Storage Outfit. 


Naphtha Stoeagb. 

The Bowser equipirent in Fig. 258 consists of an underground 
naphtha tank and fill pipe running to a point accessible to the supply. 



Fig. 258. —Naphtha Task and Pump. 


A hand pump, placed inside the building, accurately Ihcasu^M callons. 
half gallons, quarts and pints at a stroke. It can be aljusted TO leliver 
any intermediate quantity. A on the tapk indteates the amount 
remaining in the tank and is a check on the deliverys* 












CHAPTER XV. 


EXTRACTION OF RUBBER AND GUTTA FROM SHRUBS, 
VINES, ROOTS AND LEAVES. : 


T he extraction of rubber from Guayule shrubs, vino; aiul roots 
and gutta from leaves, has been of great interest and importance. 
It has been most successfully done near the source of supply, 
although Guayule shrub sent to the United States and Gemiiiiiy has 
been successfully extracted. It is only when the rubber appears in 
the form of rubber in a plant and not in the form of latex, however, 
that this extraction from dried plants has been even remotely successful. 

Certain types of rubber producers, namely, African vines ^nd. 
Mexican shrubs, are susceptible to the extraction of the rubber con¬ 
tained in them by mechanical means. It is only in Mexico, in con¬ 
nection with the Guayule plant, that this has been done on a large 
scale. 


Guayule. 

The ordinary process for extracting Guayule from the shrub is 
as follows: The bales from the field are opened and the shrub fed 
by hand to the crushers, small end. first, the crushers being flooded 
with water. The crushed shrub then goes to a pebble mill, the charge 
being 6 bushels to 150 gallons of water. From there the pulverized 
mass is floated to skimming tanks. Here the rubber and light ba^k 
float and the heavy wood fiber sinks. The rubber and bark is then 
floated off to another tank and into a revolving screen, where the 
dirty water is goi rid of. Then it goes to a compression tank where 
the bark is settia'; then to an ordinary tub washer and finally to a 
two-roll rubber «^sher—after which it is dried. 

"" tber systems; for example, extracting the rubber by 

|sy scdvents. There are also many types of crushers, 
extractors. 


Guayule Shredder. ' 
s machine for cutting and shredding Guayule shrub . 
ig. 269. The shrub is throvra on a traveling feeder 
it along until it comes in contact with the lower side 
This is in the form of a traveling apron driven 
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a sprocket chain passing over sprockets C and D. The sprocket 
wheel D is adjustable to accommodate the varying bulk of the shrub. 
T^jdischarge end of the apron B rises as the material passes through, 
an^^is raises the feed roller E by the chain F. This feed roller 
forces the shrub over the stationary cutting knife 0. The loosely 
jointed beaters H are placed in rows on the shaft.. They are extended 
by centrifugal force and out off the shrub according to the speed of 
the feed rollers and the apron B. If metal or other foreign material 



Fig. 259.—Guayule Shrebder. 


is fed in with the shrub the machine stops automatically. The cut 
shrub falls on the perforated iron screen I, where the work of pulveriz¬ 
ing is finished. The fine material falls through the screen and is taken 
ujrby the fan J and forced through the pipe K into the dust separator 
L. Here the dust is separated from the shrub containing the gum. 


Eotaby Cctteu. 

The Abbe rotary cutter, shown in Fig. 260, cu' 
shrubs to any size, before feeding to the pulverizer, 
sists of a cylindrical casing A in which five knives 
six stationary knives C set inside the casing, three o: 
knives are set at a slight angle, giving a shearing aci 
is fed into the hopper D, and cut by the knives which 
er^rated bottom plate E. If fine enough it falls thrl 
r-carried up and recut until sufficiently reduced to 
^ frforations. The fineness depends wholly on the sizi 
the plate. The knives are adjustable and the plate E is 


lots, vines or 
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Fig. 260.— Rotary Cutter. 

The Abbe Pebble Mill. 

Pebble milts grind by friction, produced by a great number of 
flint pebbles or fhrcelain balk tumbling and rolling inside a revolving 

^^er. 

Blows a pebble mill for reducing Guayule. It is.an 
ii^n cylv.aer pt on trunnions, revolved by "spur gears from a belt 
pull^,/Gnd M's steam or air connections for grinding under pres-, 
su cylinder is porcelain lined and has a flanged manhw^ tb 

yhlfe a ti^t owier or discharging screens may be bolted. The mate^l^., 
is TOced 'in 486 cylinder with the pebbles and the cover bolted on. 
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The mill is revolved until the material is sufficiently reduced, wie/ 
it is discharged through the screen. 

The De La Coete Ceushee. 

Fig. 262 shows four cylinders A, B, C and D, each of which 
contains a spiral feeder. The shrub is first broken up in short pieces 
and fed into one end of cylinder A from a hopper E and conveyed 
to the opjx)site end where it passes between a set of grinding discs. 
These partially crush it, after which it falls into the end of cylinder B 
and is conveyed to the opposite end, where it passes between another 
set of discs. This operation is repeated in C and the pulverized shrub, 
having reached the grinding end of cylinder D, is discharged through 
the opening P. The surfacse of the grinding di.scs varies from coarse in 
the first set to fine in the last. The final cylinder D is heated to assist 
in massing the particles of rubber Wood fiber. By the time the material 
reaches the outlet F the wood fiber has been thoroughly ground aiKl 
the rubber is then separated from it by washing. A means is provided 
for adjusting the distance between the grinding discs so that any 
desired pressure may be exerted. 


The Beidge Gxiayule Cefsheks. 

The drawings A and B in Fig. 263 show two types of machines 
for extracting rubber from Gua\ni]c and similar shrubs. In A the 



r Fig. 263.— The Beidge Guayule Crushers. 


shi|8^ deliifered to the rolls through the chute D by an endlesachaiii' 
of 7%vator biKkets in a casing C. The shrub passes between tDr'cdr- 
ruMted -rolls }e E, P F and G 0, which crush and disintegrat^he 
w®d^ fiber.'\|.-stream of hot water is played over it and amalgamates 
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tfic rubber while the waste is washed away. The scrapers H prevent 
<he robber from sticking to the rolls. To send the shrub through the 
niitfjhine a second time, a hopper I is placed to catch it as it leaves 
th. Stolls G, and the moving buckets convey it again to the top of the 
miichiue. 

■ In the second machine, B, the crushing is done by a pair of plates. 
The plate J is stationary in the frame L with the front end higher 
than the back, while the plate K is level and suspended by two swing¬ 
ing supports M pivoted to the upper part of the frame. The forward 
end of the plate is attached to a connecting rod pivoted on a crank N. 
When the latter is turned by the driving pulley 0, the plate K is 
reciprocated horizontally and the shrub is crushed between the plates. 
The lower plate has sides P to retain the material as it is fed from 
the hopper Q, and it is ground finer and finer as it approaches the 
rear end of the machine until it passes out into a receiver under the 
chute (?. The plates are chambered for steam and air is blown between 
them to remove the light bark and wood fibers. 

The Lawhe:^ce Extractok. 

In Fig. 264, crushed Guayule shrub is delivered from a chute D 
to i tank A containing boiling water, heated by steam coils B, and 
agitated by steam from the pipe C. It is boiled for half an hour 
and then drained off through the outlet pijies E and F. These pipes 





Fig. 264.— The Lawrence E.\tracto». 
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are fitted with horizontal, perforated tubes G, through which the mix¬ 
ture falls on a moving apron H. The water drains off through the 
apron into a trough 1, while the shrub particles are carried alonr to 
the separator J. A scraper K and a sprinkler L serve to detalli any 
particles which adhere to the apron. 

The separator is covered with a baud of thick rubber belting M 
slightly roughened on its outer surface. An apron N of similar mater¬ 
ial surrounds a portion of the drum and is drawn against it by turn 
buckles 0. The V-shaped upper end of the apron forms a hopper 
into wliicli the fil)oi’ falls from the screen. When the drum is rotated, 
the shrub is draum between the belts with a rubbing and rolling motion. 
The particles of rubber unite and emerge at the lower end of the 
apron N in worm-like rolls. The fiber also leaves the drum at this 
point and falls with the rubber upon a conveyor and strainer P and 
is washed away by the sprinkler Q, while the rubber is carried along 
and deposited in the washing tank R. 


The Laweexce Guavi le Wasiiee. 

Guayule shrub is soaked in water for several hours and then cut 
into small pieces. These are mixed with about ten times their weight 
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The rubbei and water, with the heavier refuse, is then drained off 
nto the tank E, where the rubber rests on a screen F, hinged at 0. 
Fhivv^ter drains into the tank and the screen is lifted by the pulley 
Bf, ¥i§:harging the rubber and wood particles into the tank I contain- 
ng witter at a normal temperature. The fiber sinks to the bottom and 
he rubber remains suspended in the water. Common salt is then 
brown into the tank to increase the specific gravity of the water, 
jausing the rubber to rise to the surface, where it is carried away on 
1 swinging screen J .suspended from an overhead track K. The tank 
J is provided with coils which are oonnectwl with steam and cold 
ivater supply for regulating the temperature. 


The Lawke^jce Extuactor. —(By Solvents.) 

Fig. 2(!(! shows an apparatus for extracting Guayule by solvents. 
The shrub is first crushed and placed in a basket-like cage .1 which 



Fa.. 266.— Thk Lawrknce Extractor. (By Soi.vf.nts^_ 

nsts upon trunnions B supi)ortcd on the track 0. l®)Wias a pres¬ 
sure gage E. thermometer F and inlet and outlet ste^ pipes. After 
the cage is filled, it is tilted horizontally and jmshedfinto the steam 
jacketed cylinder D. The door G is then closed a'd the valve H 
opened and naphtha is forced into the drum D by a [ump •/. (Sfrc' 
Fig. 267.) The valve 11 is then closed and steam ici.nitted t^y the 
jacket. The extractor is kept at 60 pounds pressure for .'our hours, 
then the solution is drawn through the pipe K into a .team^cketed 
avap^ator L. The naphtha vapor is condensed in tb.e coil^^^V^i*! 
IloW into a supply tank N, to be pumped again into the cylind« D. 

The bulk of the naphtha, or other solvent Sj^ed, jg driven oJ by 
the heat of the evaporator L until the solution begmS^o'thicken. 
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the discharge valve 0 is opened and the solution passes into the^ 
steam jacketed tank P containing a hot alkaline solution, which is 
admitted through the pipe Q. This separates the resin and naphtha 
from the rubber, which floats as the solution cools. This is hi^^stei.ed 



by the introduction of cold water through the pipe R, after which the 
rubber is skimmed off and sulijected to repeated washings with hot 
and cold water in the tsiiik S. Tinder this treatment it assumes a 
dough-like consistency so that it is easily rolled into sheets between 
the rolls T. 



rtTViviTTC QrpinATfta 
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The Epheaim Guayule Sepabatoe. 

The process illustrated in Fig. 268 consists in passing the Guayule 
shrub jjjhrough a rotating cylinder with internal teeth which tear it 
to piecws. The second step is the separation of the rubber from the 
groiffid material by washing and finally skimming oS the floating 
rubber. 

The shrub is placed in the drum A, which is rotated by the belt 
pulley 0 and the gears B. The internal surface of the drum is studded 
with triangular teeth D, which tear the shrub as the drum revolves 
and at the same time steam is admitted to the drum through the 
pipe E. When the mass is finely divided it is discharged through 
the hose F into the open trough G. Water is admitted to the trough 
through the pipe H and the heavier particles sink to the bottom and 
fall into the trough T, while the rubber, which floats on the surface, 
i.s skimmed ofi into an adjustable sluice-way J. 
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The Eeidge Crusher asd Extractor. 

Fig. 269 shows an apparatus for crushing shrubs, vines and roots 
and for separating the rubber from the bark and wood. Injthis A 
represents a steam boiler, while if is a casing containing a vertical 
bucket conveyor which receives the shrub through the door C. ■- The 
charge is raised to the top and conveyed through a chute D into a 
circular casing E. This contains a spiral conveyor F and several pairs 
of rollers 0 which crush the shrub as it passes through the easing. 
The conveyor and rollers are driven by the gear H. When the material 
reaches the opposite end of the casing, it falls through the hopper I 
into a second casing J, which is similar to the first, in that it contains 
a spiral feeder and crushing rollers. During the passage of the 
crushed shrub, a part of the finely divided bark and wood falls through 
the holes K into a shaking sieve L, while the coarser particles pass 
through hopper M. The bark and wood fall into the dust hopper N, 
while the rubber, which coheres in larger ])ieees, passes through the 
hopper 0 and between the crushing and washing rollers P, which 
further separate the rubber from foreign matter. An endless band 
conveys the material back to the top of the rollers or to a discharge bin. 
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Guayule Blocking Press. 

The press illustrated in Fig. 270 is an ordinary toggle joint press 
equipced with a collapsible frame for forming wet rubber into blocks. 
The iMme is shown closed and filled and ready to be pressed. This 
is practically the same type of press that is used all over the world 
for blocking plantation nibber—often a screw and sometimes a hy¬ 
draulic press. This particular toggle joint press makes a block 23% 
X 9% X 6. The forming lx)x is lined with loose steel plates to keep 
the gum from sticking. 

The Palmer Landolphia Decorticatoe. 

In Fig. 271. A is the frame in which are journaled fourteen 
corrugate<l rollers B. Each roller carrier a worm gear C and engages 
a worm shaft D. belt driven from the main shaft G, and all rotate 



Ki(,. 271.— The Palmer I.andolphia Decorthator. 


simultaneously in the same direction. Two shafts, G and F, journaled 
in the upper part of the frame, are driven in t^ same direction. 
Each shaft supports four rows of steel rods E, wljch are pivoted in 
the shaft hubs and have their outer ends grooved.* When the shafts 
are rotated the centrifugal force keeps the rods exk^ded. The vines 
areiJeil into the machine by the revolving bed rollers and the rapidly 
ifijillving rods act as hammers and separate the rubber and fiber. 

The Guiguet Crusher and Extractor. 

Fig. 272 shows a front elevation of this machine. The engine 
Jl^drives the crusher B and the agglomerators E, F and J. These 
Tw eoned-shaped and ribbed and revolve in steam jacketed ribbed 
*slwves. The vine or shrub is fed tnrough a hopper A into the oj usher. 
Here it is shredded and treated with water, passes ti .rough 
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1 channel C and a two-way funnel D, into the agglomerators E and F. 
Most of the wood particles are washed away by a stream of water 
while the rubber forms in masses. On leaving the agglomerators E a,nd 
F the rubber passes into a trough I, which conducts it into a relating 
screened drum (not shown), where more of the wood particlw are 







Fig. 272. —The Gcigvet Crlshek and E.ntractok 


washed away, while the rubber remains on the screen. It is then 
passed through the final agglomerator J, where the rubber is formed 
into shape convenient for handling. 

The Valour Extractor. 

In Fig. 273 \ shown an end elevation of this machine, which is 
but a modified form of a tumbling barrel. The drum A is mounted 
in side frames B and driven by a belt pulley. The body of the drum 
is perforated and the inside has broad alternating convex and con(,we 
ribs C and J?. Metal rollers E of small diameter and about the same 
length as the drum are loosely placed on the inside at the bottom. The 
shrub is fed to the machine through doors on the side or ends. Water 
is supplied through the hollow shaft bearings. When the drum^ is 
slowly revolved the rollers rotate and tumble about thereby pulverizing 
the shrub. The fiber is Mrried away through the perforations by the 
water and the rubber^j'^ains in the drum. 
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Fig. 273.— The Valour E>>Tr<.\<Tim. 



The Kemi'tkb Pkocess of Extuacteng Rlbbee. 

^ The apparatus shown in Fip. 274 is a German invention for 
extracting rubber from plants. .4 is a tank with a water inlet and 
outlet. Suspended in the tank is a cylindrical casing B with a per- 
for ted bottom C and a hopper-shaped top 1). The shaft E is journaled 
in bearings (not shown) and supjwrts radial anns F. These are as 



Fig. 274,— The Kempter Process op Extracting Rubber. 

I 

long as the casing and have corrugated rubbing surfaces that conform 
to similar roughened surfaces of the casing D. The tank is filled 
with water and the plants are fed into the hopper. The revolving 
roll- carries the leaves or plants between the roughened surfaces, which 
reduce them; the fine woody pai, ides are gashed out through the 
screen while the rubber rises to the surface of %e jas iter. 
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I'jiE Eigole Gi'tta Perch a Extractor. 

A French apparatus for extracting gutta percha from leaves, 
bark or twigs is shown in Fig. 275. The leaves or twigs aije first 
pounded and then placed in an exhausting vessel A. Carbon bisTflphide 
is placed in a water boiler B and passes through a tube C, as aX.'por, 
into the condenser D. Here it is condensed and percolates through the 
leaves and twigs. The liquid then returns to the water boiler B 
through the tube E, the strainer G and the automatic valve F. After 
the solvent has dissolved and transferred a portion of the gutta to the 
water boiler, it again passes tbrough the tube C and is condensed in the 



Fig. 275,—The Ricoee Gvtta Percha Extractor, 


vessel A to dissolve more gum. When all the gum is dissolved and 
carried into thcl^iiler, the valve H is closed. A jet of steam is then 
introduced from qie steam boiler 7 through the vessel A and the boiler 
B. This Carrie^'awav the excess carbon bisulphide into a tank J, 
while the extracted gutta percha remains in the boiler B. 

The Sertjllas Gt’tta Pkrciia Extractor. 

Referring to Fig. 276, the pulverized gutta percha leaves and 
branches are placed on a filter F in the jacketed digester A which is 
then closed. The solvent toluene passes from a refrigerator C to a 
steam jacketed reservoir B. Here it is heated and then passed into'the 
digester A, where it is/*mixed with the material by an agitator D. 
After, 8ufficient'^itHg.^s elapsed the solution is.discharged into the 
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Fig. 276. —The Seruli.as Gutta Percha Extractor. 


still E, where the soheiit is driven off by distillation. The gutta 
percha is then sheeted and dried. 

Tub Odacji Gutta Peecha ExTEACTjp. 

This process is based on the fact that gutta peatha is soluble in 
light petroleum spirit at the boiling temperature, but is re-precipitated 
on cooling below 60° F. 

_] ^eferring to Fig. 277, the crushed and dried leaves are placed in 

■flme basket and lowered into the steam jacketed digester A. It is 
then filled with naphtha from tank B or F, and heated to the boiling 
point while thp vapors are condensed in 0. The solution in A is 
allowed to cool and is then drawn off into a tank D, fresh naphtha being 
admitted and the operation repeated. After draini'qg, the remaining 
solvent is distilled through G into ^ank E, ai^ th« exhausted leaves 
removed. The gutta solution is then pumped ulkwWBk' from 
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ihere it flows througl) a fresh charge of leaves, or the giittu is cooled 
down in one of the digesters and precipitated. The mother liquor is 
then drawn off into tank D, the precipitate washed with clean naphtha 
from tank P and allowed to drain. Steam is now admitted! to the 
digester to distill off the remaining naphtha, and the gutta w^c^ is 
found floating on the condensed water removed and washed, the 
digesters A and G arc worked alteniately. 












CHAPTER XVI. 

iXTKACTIOX OF RESINS FROM RUBBER AND 
GUTTA PERCHA. 

N early all wild enule rubber eontuins resin, some having more 
resin than rubber. The amount of resin found in rubber ranges 
from 1.2 per cent, in fine Para to 75 per cent, in Pontianak. 
In spite of the variety of soft resins found in some grades of rubber, 
extraction has been successfully done on a large scale. 

India rubber which has undergone complete oxidation consists 
principally of a hard, brown, transparent substance, shellac-like, called 
Spiller’s resin. This resin is an acid; it combines readily with soda 
and potash, forming soaps which are soluble in cold and hot water. 
Spiller described this resin many years ago. The variability in the 
a&unt of resins which may be found in the various classes of rubber 
is mustrated by the results of analyses made by Lyman M. Bourne.* 
Hi«ftable covered 181 analyses of all classes of rubber, and the results 
otj'i few of the more important are given here. 

' ^ Three samples of Ceylon Para fine averaged 2.5 per cent, resin 
and 97.5 per cent, rubber, with no shrinkage, this being the only variety 
without shrinkage. The average of 2.‘? samples of Brazilian Para 
fine showed 9(i.6 per cent, rubber and 3.4 per cent, resin, with 17 
per cent, shrinkage. Six samples of prime Assam, from India, showed 
15.8 per cent, resin. Two samples of Borneo second and one of Bor¬ 
neo third showed 19.3 and 20.7 per cent, resin, respectively. Seven sam¬ 
ples of Upper Congo gave 13.8 per cent, resin. One sample of Brazilian 
strips showed 28 per cent, resin. Three samples of Mexican Guayule 
showed 25.4 per cent, resin and 25 per cent, shifijl^age, and seven 
samples of Pontianak showed 75 per cent, resin and 60 per cent, 
shrinkage. 

In analyzing these samples they were dissolved in benzol and 
the r,esin was precipitated by addition of alcohol, the gum remaining 
fl^^ution. Dr. Weber, in his work on the analysis of rubber, advises 
that samples be treated by the Soxhlet method of extraction, using 
acetone as a solvent of the resins while the rubber is not dissolved. 

The extraction process begins with washing and drying the raw 
material in the ordinary way. If the resin solvents will dissolve 


•See the India Rubber World, Dec. 1. 190ft- " - p age 75. 
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ill water, it is cheaper to extract the water with a portion of solvent ami 
then put on a fresh portion to extract the resin. There are two ways 
of dissolving out the resin. One way is first to put on a solvent for 
both rubber and resin, like naphtha. Then the gum is preciuitated 
out by acetone, leaving the resin in solution. V. 

The other method is to use a resin solvent only, such as acetone, 
without dissolving the rubber. 

By using a rubber solvent the rubber is softened so that the 
resins can be easily extracted. This is done by placing the rubber 
and solvent in a tight cement-mixing apparatus. (See chapter on 
dements and Solutions.) A simple condenser is used to condense the 
solvent vapor. When the rubber is sufficiently softened, the resin 
solvent—acetone—-is let in and the stirring continued. The rubber 
finally masses, when the acetone containing the resin is drawn oft'. 

Fsing the other method, it is nec.easary thoroughly to work the 
rubber with the solvent. In fact it must be washed with solvent just ae 
it is customary to wash dirty rubber with water, but there musKoe 
no exposure to the air. 

There are also processes for deresinating by the use of alku’ies, 
but such processes have not been used on a commercial scale. 

Almost all of the “enclosed” washers, notably the Hood wa'iier 
(see Chapter I, Fig. 10) may be and are used in deresination. The 
machines that follow are used only for the extraction of resins from 
rubber. 

The Chute Deresikatixo Appakatis. 

This is shown in Fig. 278. 

The five extractors. A, B, C, I) and E have steam heated jackets 
P and contain rotating macerators G. These extractors communicate, 
by pipes with three kettles H, I and J. which are connected with two 
fractional distill\ig columns K and L, goose necks M and N, condenser 
0 and P, and finally with solvent tanks Q, R and 8. A mixture of 
methyl acetate and acetone is used. There is also a condenser T con¬ 
nected directly with the tanks and a pump U for forcing the different 
materials through the pipes. With low grade, wet rubbers the operation 
is as follows: 

The rubber is placed in tank A and the macerator G is set in 
motion, while steam is admitted to the jacket'to hold the solvent near 
a boiling temperature. Dehydrating solvent from tank B, which has 
already been used to partially dry a batch of fubber, is passed mto A 
through thi pipe Y. This solvent, after extracting the greater por¬ 
tion of ‘^Kaa^ tjfe rubber, is discharged into one of the kettles. 
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The rubber in A is now treated with fresh solvent, and after being 
thoroughly agitated with the rubber the solvent is passed into another 
extractor and used again. The rubber, which has been treated twice 
with deLjYdrating solvent, is now treated to extract the resin. Solvent 
jHhym kxs been used to treat other rubber is admitted to A and mixed 
with^he rubber. It is then drained off into one of the kettles E, I or 
J, and the rubber is treated with fresh solvent. After taking up all 
the resin it will hold, this solvent is discharged into another tank 
to be used again, and the rubber is washed and dried. 



The rubber in each extractor may be treated in the manner 
described for A, by manipulating the valves, and in practice four of 
the tanks are being worked with solvent and rubber while the fifth 
is treated with water and recharged. The coliunns K and L are pro¬ 
vided for the fractionation of low and high grade solvents, each being 
fed by one of the vapor lines V. The exhausted liquid is returned to 
the kettles through the lines If. Any uncondensed vapor is condensed 
in 0 and P and finally returns to the solvent tanks to be used again. 


^ The Eves Process. 

In Fig. 279 A is a large, shallow ank containing a 8tea]| coil B 
and, drain pipe C. Mounted above this tank is tank 
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being closed by the head E. The vertical shaft F has agitator blades 
G at its lower end and is driven by a belt pulley H. It is supported 
in the center by spider I which moves vertically with the shaft when 
it is raised and lowered. The two tanks are separated by a coyru^ated 
screen <7. The upper tank has a door K, through which a perforated 
kettle L is introduced. This kettle is mounted on rollers and rests 
on rails M. In the upper end of the tank Z) is a condensing coil N, 
The operation is as follows: The shaft F is raised vertically and the 



door is opened. The kettle containing the rubber is then run in the 
tank, the agitator shaft is lowered in place and the door closed. 

The tank A is partly filled with alcohol which is volatilized by the 
heating coils. The vapor passes up between the tank D and the kettle 
L and is condensed by the coils N. The liquid then drops into the 
.kettle, being prevented from running down the sides by the fiange 0. 
The sfgjbators keep 0ie rubber in motion so that the alcohol is thor- 
ou|^ jjiBfo^Vith it. The resin is dissolved by the alcohol and diups 



EXTRACTION OF RESINS 


275 


through the perforated base of the kettle and the screen J into the 
tank A. When all of the resin has been removed, the agitator shaft 
is raised, the door opened and the kettle run out for the removal of 
the^ leresinated rubber. The solution in tank A is drained off through 
tlw..pipe G and is later distilled to separate the resin from the alcohol. 

The Lawrence Deresinatoe. 

The Lawrence process of refining Guajule separates the resins and 
also water and naphtha from the rubber. Fig. 280 shows a macerator 
tank A, an evaporator B, a condenser 0, a separator D and a series of 



storage tanks, alcohol in E, recovered naphtha in F, naphthalized alco¬ 
hol in G, and watered alcohol in II. Each of these receivers js pro¬ 
vided with Vapor vents, gages and inlet and outlet pipes. In tank A is 
a vertical shaft I bearing four horizontal rollers J at its lower end. 
This agitator is slowly driven by a belt K and when not in operation 
it is lifted out of the tank by the chain block L. The process is as 
follows: 

The rubber is placed in the jacketed macerator A and spread 
evenly over the bottom. Through the pipe M from the tank E alcohol 
is drat<^ into the tank A. The condenser C is packed with ice and 
salt, and the valves in pipes N, 0 and /' are opened. Steamj^mitted 
to'ike tank A, heating the alcohol to about 122 degreeTF. 'KSaiianor 
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is conducted by the pipe N to the condenser and is recovered in- the 
separator D. The alcohol in tank A becomes saturated with resin and 
naphtha. This solution is drawn oif through the pipe Q into the 
jacketed evaporator B, and the steam is turned on. The contents pre 
vaporized and conducted into the condenser through the pipe &, 
resin remaining in the tank B. The pipe Q is now closed and a second 
charge of alcohol is drawn into the tank A, when practically all of 
the naphtha and resin in the gum are extracted. This second charge 
is drawn off and evaporated as before. The deresinated rubber is 
removed from the tank A by raising the agitator and cover by the 
chain block L. Practically all the alcohol and naphtha is recovered 
in the separator D. Where rubber containing bisulphide of carbon is 
to be purified, a separate tank R is provided, on account of the dis¬ 
agreeable odor of this chemical. 

The Laweence Deee.sixatoe. — (All-ali Process.) 

In Fig. 281, A represents a steam-jacketed kettle containins»^n 
alkaline solution, usually 10 per cent, solution of sodium hy/rate. 



Fio. 2^1.— The Lawrence Deresinator (Alkali Process.) 

After boiling the rubber in this solution for half an hour with constant 
stirring, the, resin is completely dissolved and the rubber is broken 
up into small particles so that the contents of the kettle may be drawn 
off through the pipe B and emptied upon a moving strainer C. The 
alkaline solution, with the resin, is drained into the trough D while the 
deresinated rubber is partially washed by the sprinkler E and then 
.conveyed to the washing tank F, where it is thoroughly cleansed and 
rolled into sheets. 

The Flamaet Cqntistuous Peocess. 

•Tli^,yfkti deresinating apparatus which operates oontiniid.Mly, 
witj|prfhj^^rtime, and renders subsequent manipulation unneoessafy. 
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le solvent may consist of ethyl or methyl alcohol or acetone mixed with 
troleum, carbon tetrachloride, benzine, ether or carbon bisulphide, 
g. 282 shows a steam jacketed still A for evaporating the solvent; a. 
Jk B for purifying the vapor and for heating the solvent; a con- 
jiser C and a tank D in which the resin is dissolved. A number 
cylindrical discs of wire netting are arranged in this tank so that 
e solvent can circulate freely between them. 

The vapors from still A pass through the pipe E into the tank B 
id through three rectifying plates F which dehydrate them. The 
pors then pass over the coils 0, through the pipe H and the oon- 



Fig. 282. —The Flamant Continuous Process. 


enser C, where the vapors are condensed. The solvent then passes 
irough the pipe I and the heating coils O', and then into the extraet- 
ig tank D. The rubber to be deresinated is placed on the discs in 
lis tank and subjected to^the hot solvent. This removes the resin 
n(J carries it over into the still A, where it is deposited. The pipe J, 
irough which the resin and solvent pass to the still and which is in 
ie^diape of a siphon, keeps the extractor D full of solvrait. Vapors 
dHensed in the tank B are returned directly to the still |^rough the 
l^e L. 
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The Obach Gutta Pekcha Peocess. 

The chemical deresinating and hardening process for gutta percha, 
first introduced by Obach, is shown iti Fig. 283. The inner tank A 
has a perforated bottom covered with wire gauze. This tank is fiUed 
with gutta percha, which has been previously cut in pieces 
thoroughly dried, and lowered into one of the tanks B. This is 
repeat^ until the three tanks B have been charged, when naphtha 
from tank 0 is admitted. The solution, containing a large amount 
of resin, is run from the last tank B into tank D and from there into 
still E, and the solvent vapor is eon(leii.sed in f. 



Kig. 283. —The Obach Gutta Percha Process. 

The spirit from tank A is then run off into another tank and 
the gutta percha washed with clean spirit. The inner tank containing 
the gutta percha is lifted out and the latter discharged into the mas¬ 
ticator G, previously filled with cold water. The masticator is then 
closed, steam is tfimed on and the roller set in motion to knead the 
gutta percha while the solvent is being distilled off and the vapors 
condensed. ■ The resinous solution is distilled in E and the deresinated 
gutta percha is removed, washed, dried and shfeeted. 

The Haddan Resin Exteagtoe. 

In tl| ;L Braee 8s shown in Fig. 284, the gutta percha is treated 'Nath 
and filtered to remove the mechanical impuritH^; 
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TLe solution then passes into a series of depositing vessels, where the 
oxidized gutta percha separates from the non-oxidized material owing 
to a difference in densities. The oxidized product is deoxidized by 
m 9 ans of carbonic oxide and the two gutta percha products are then 
•teeated with a solvent such as benzine or turpentine to extract the 
resin. These operations are carried out in the apparatus shown, in 



Flu. 284.— The Haddan Resin Extractor. 

t! 

wlfich A is ti'e receiver or mixer, B the filter, C the depositing vessels 
an\ D the evaporator in which the carbon bisulphide is evaporated. 
Tl* vajwr is condensed iu the vessel E, containing cooling eoUs, and 
thi condensed solvent is collected in the reservoir F. In the second 
^ies of operations, the bisulphide is replaced by benzine or other 
'solvent to extract the resin. 

The De La Freskaye Deresinatoe. 

In Fig. 285 is shown a French apparatus for extracting resin 
from gutta percha. 4 is a steam heated tank, conne<^ed with a naph¬ 
tha tank B by the pipe C. The lower end of tank A communicates 
with the collector I) by the pipe E. The collector D is connected with 
still F which communicates by a pipe G witli the reservoir B. At its 
upper end the still is connected to the tank A by the pipe H. 

The crushed gutta percha is placed in the tank A and covered 
with naphtha and the temperature gradually raised about 35 degrees C. 
As long as the solvent remains colorless only resin is being dissolved, 
bid; any discoloration of the solvent indicates that the gutta percha is 
also beginning to dissolve. Before this occurs lie solvent containing 
th» resin is run off into the tank J), while the gutta percha remains 
ijfthe tank A. The solvent is recovcied by diitillationjmd the resin 
^llects in the tank D. The solvent remaining witi.*4iaS*|p.tta perdia 
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is recovered through the pipe 11 iu the still F, from which it returns 
with that already recovered from the collector through the pipe Q into 
the reservoir B to be used again. 

A Fbencii Peocess. 

The rubber is first treated with carbon bisulphide, benzine, or 
carbon tetrachloride and afterwards with a substance for dissolving 
the resins such as methyl alcohol or acetone. In Pig. 286, C is a steam 
jacketed masticator, B B are two revolving blade shafts. D contains 
the rubber solvent. E contains the resin solvent. P is a vacuum pump. 

G is a steam jacketed evaporator. Tf is a condenser. 

The rUbW is first agitated in the masticator with a quantity^ of 
thq rubber solvent, then with the resin solvent. The solvent containing-' 
the resins is then collected in 0 by decantation—^tipping the masticotqr 
C on itejupport. This is repeated several times to secure compWe 
extraetii^ sfflWfc .resins. The vacuum pump is used for extracting- 
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he remaining solvents in the masticator. The liquid solvents are 
eparated in the evaporator and the vapors recovered in the condenser 



J 

Fig, 286.— a French Process. 

returned to their respective reservoirs. The purified rubber is 
ected in the masticator, while the resins remain in the evaporator. 

f 

A German Deresinatoe. 

The apparatus shown in Fig. 287 is for extracting resins from 
ow grade rubber such as Pontianak. It is a double apparatus, having 





Fig. 287.—a German Deeesinator. 
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two steam jacketed extractors A, two steam jacketed stills C, two 
condensers E and a solvent tank B. 

The rubber is first dried and formed into long rolls, which are 
placed on perforated travs in the extractors A. After they are clos^, 
the rubber is covered with solvent from tank B and heated, 
solvent, which has become saturated with resin, is then run into the 
heated stills (7, where it is agitated by stirring blades operated by 
belt pulleys D. The solvent vapor passes into the condensers E and 
returns in liquid form to the reserv’oir B, by way of the siphons F. The 
mbber in the extractors A is again subjected to the action of the 
solvent and the latter is run into the stills to be again evaporated, 
condensed and returned to the resen'oir. The process is repeated until 
all of the resin has been removed from the rubier. The latter is then 
washed and dried. Either one or both sets of apparatus shown in the 
drawing may be employed. 



CHAPTER XVII. 
KECLAIMING. 


T he reclaiming of rubber from vulcanized waste has made remark¬ 
able progress within the past two decades. The improvement in 
processes has been marked, the extent of the business has developed 
wonderfully and the use of the product has increased more rapidly 
than the consumption of crude rubber itself. 

The reclaiming of waste rubber can be divided into three groups— 
the mechanical, the acid and the alkali processes. In the first, or 
mechanical, the waste is first ground to a fine powder, and if fabric is 
present it is blown or sieved out by the use of compressed air or screens. 
If Metal is present it is removed by magnetic separators. The rubber 
iswen devulcanized, after which it can be sheeted or batched. Next 
isjVhat 18 k'lown as the acid process. In this the rubber containing 
fa'u'ic is first shredded on a cracker and is put in a tank containing 
sufchuric acid and water. The stock is then boiled long enough to 
emr the fabric, after which the nibber is washed in clean water to 
jji^ it from the surplus acid. It is then dried and run through a mag- 
*etic separator to remove particles of iron. Some manufacturers run 
it through what is known as a rifiler—a long trough containing obstruc¬ 
tions through which a stream of water is running. The riffles retain 
the sand and metallic particles which the magnet does not remove. 
It is devulcanized, then sheeted or nin through a re^ner, or through 
a strainer similar to a tubing machine. In the third, or alkali process, 
the rubber and attached fabric are subjected to treatment with caustic 
soda and water. After devulcanization, the rubber is washed to free it 
from the alkali, dried, sheeted and refined in the same way as in the 
acid process. 


The Sui.livan Baling Press. 

Baling presses are used by scrap dealers to put the waste in port- 
form. They are also used by rubber manufacturers who send 
vukanized trimmings to the reclaimers. They are of many sorts— 
l^CT, screw, toggle and hydraulic. Fig. 288 shows one of the simplest 
•rms. It is simply a strong wooden box. filled with A heavy 

fplate at the top is forced down upon the mass and partly the 
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Fig. 288.—The Suluvan Baling Press. 

box, compressing the contents into a bale. It is operated by two le] 
one on each side, that work in ratchets. 



Fig. 289.—The Logemann Baler. 
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The Logemann Bailee. 

Fig. 289 shows a toggle lever baling press built of steel. It is 
operated by an adjustable crank and g'ears, which revolve the main 
irjying screw at dift'erent speeds. Threaded on the screw are two 
;oggle levers to which the compression plate is attached. * The screw 
md lever construction gives a very high compression and produces a 
3ompact bale. 

Alligator Shears. 

When the scrap is in too large pieces to be easily handled on 
jrackers or shredders, it is cut into pieces of convenient size by such 
ippliances as alligator shears. Such a machine is illustrated in Fig. 
200. The ui)i'cr blade is pivoted and of heavy steel. The lower is 



Fig. 290.— Ai.ug.\tor She\rs. 


both table and shear and is stationary. The movable blade is driven 
by tight and loose pulleys, with back gearing and a balance wheel. The 
Farrel shear, for example, is made in three sizes. One has blades 
10 inches long making 40 cutting strokes a minute; another 12-inch 
blades making 25 strokes a minute, and the third has 15-meh blades 
and makes 20 cutting strokes a minute. The crank motion that opens 
and closes the shear is extremely simple and can be readily understood 
^a glance at the illustration. 


The Gubbik^s Cotter. 

J Before scrap is shredded it is iften necessary to remove parts 
IPat cannot be reclaimed, as, for example, the wire frc«Ea**wire wound 
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hose. Fig. 291 shows the Gubbins cutter used for this purpose. Ilie 
hose is first flattened by the rollers A and B, and then slit longitudinally 
by the circular cutter G. The half sections are then grooved deeply 
by the cutters D and cut into short lengths by the cropping cutters on 



the ends of the rollers A and B. The rubber is then easily separated, 
from the wire. 

The JoHNSTOsr Bead Trimmer. 

Tire beads are not often reclaimed but are cut off and destroyed. 
The machine shown in Fig. 292 cuts off both beads of quick 
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detachable or clincher tires in one operation. It has a crowned 
roll A driven from the motor B by gears C and D. Two pressure- 
feed rolls, covered by shields F, are held in contact with the roll 
^hy springs 0. Back of the feed rolls are circular knives covered by 
shields and held down by springs I. The tire is cut and one end 
fe<l into the machine under the rolls, and the circular knives sever 
the beads from the easing. The cutters are adjusted to cut off beads 
(it all sizes of tires up to (i inches. With two operators, the capacity 
is 2.'>,()()() pounds in ten hours. 

SiiKEDPERS, Grinders and Pulverizers. 

Before scrap nibber c.an be treated for devulcanization, desulphur¬ 
ization or fabric removal, it is cut, shredded and powdered. An ordinary 
way is to use an alligator shear, a cracker and a heavy mixing 
mill. There arc, however, a variety of cutters and pulverizers used, 
which are often more efScient. 

The “Giant” Scrap Cutter. 


Fig. 293 illustrates a machine for cutting waste into shreds. The 
main shaft G is driven by the belt pulley H and has mounted upon it 
a sprocket wlieel which drii es the roller B by a chain I passing over the 



Fig. 293.— The “Giant” Scrap Cutter. 


large sprocket wheel J. The waste is fed into the box A and passes 
qfeder a spiked roller B. It is thou cut by the three fly-knives 0 
Aiounted on the revolving drum D, the cutting being done against the 
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stationary bed knife E. As the rubber is cut it falls into a receiver 
under the table or upon a moving apron passing over the roller F. This 
cutter will shred the heaviest tires. It has a capacity of 2,500 pounds 
per hour and requires from 10 to 12 horse power to operate at 50J> 
K. P. M. The machine weighs 3,500 pounds and requires a floor 
space of 64 x 64. 

Rotaey Cuttee. 

Fig. 294 show's a rotary cutter, w'hich has five fly knives revolving 
in a circular case, to the walls of which are fastened six stationary 



' Fig. 294.— Rotaky Cutter. 


knivM. The knives are straight, being set at an angle to insure a 
shearing cut, and are easily sharpened. The scrap is fed in a hopper 
at the top and as it is cut, passes over a perforated plate which forms 
the bottom of the case. When fine enough it falls through a perforated 
plate at the bottoih, dtherwise it is carried around and cut again untir« 
it will pass through the perforations. The plate is removable so th^t 
another with different sized holes may be substituted. These deteft- 
mjne the ske (jf the product. The No. 1 machine weighs about 1,300‘' 
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loimds, and requires 5 to 15 horse power at 600 to 900 E. P. M. It 
aay be used for any kind of scrap, including hard rubber. 

^ The Kimble Pulverizee. 

The machine in Fig. 295 was designed to pulverize various spars, 
uica and aluminous compounds. It has been found, however, to give 
ixcellent service in reducing vulcanized scrap to a fine powder, 
lescribed briefly, it consists of two integral casings like intersecting 
ircles with trough-like bottoms. The two shafts B and C journaled 
n the side-frames A, support beaters D. These are arranged spirally 
in each shaft. The pitch of the spiral on one shaft is diSerent from 
hat on the other; the beaters on one shaft passing, when in motion, 
hrongh the spaces on the other. Tlie machine is fitted with a feed 
I lid w’ith an exhaust for removing the pulverized product. 



These machines are often run in a series of three. The first 
takes coarse scrap, cracks it roughly and passes it bn to the second; 
this makes a finer division, and the third further reduces the scrap 
and passes ft to the pulverizer, which reduces it to a fine powder. It 
is then removed by an exhaust fan, which separates the fiber from 
the rubber. 

The Gaee Powdeeino Machihei 
Fig. 296 shows a machine whiefe is a rasping devica for powder¬ 
ing vulcanized rubber scrap. The drawing on the left ik a sectional 
jjew of the pulverizing melanism, while that on the rigl^is a front 
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elevation of the ■whole machine. It is mounted on a base consisting 
of a hollow casing which supports the main shaft driven by tight and 
loose pulleys F. The drum D is keyed to this shaft and has a rasp-' 
like surface. The feed device consists of a spiked roller A an(| ,ix 
spring rollers B, between which the rubber C is fed against the rasp¬ 
like surface of the drum. The roller A is rotated intermitteutlv bv 



a ratchet wheel E, driven by a ratchet'lever and cam on the main shaft. 
The rubber is fed forward a short distance at each revolution of the 
driving shaft, and the ground rubber drops into the casing below the 
drum. *■' 

The Mitchell Gkinihxo Peooess. 

In the process illustrated in Fig. 297 three crackers are employed. 
The rubber scrap is cracked on the first mill (which is not shown) 
and conveyed by a moving'apron to the second mill A, which hgs a 
roll B with fine corrugations and a roll C with coarse corrugations. 
Here, after the rubber has been further reduced, it falls on an inclined 
guide D which conducts it to the lower epd of a screw conveyor E. 
This raises fne rubber to an inclined screen F, through which theSMi^ 
material fajs, while the larger pieces pass between the rolls 0 and iiV 
of the thirf mill I. Both rolls of this mill are finely corrugated and 
reduce thy scrap still further. The reduced rubber, both from tluiL 
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Fig. 297.—The Mitchell Grinding Process. 


screen F aud the mi]l rolJs, falls upon an inclined guide J, which 
delivers- it to a receiving bin. A rapid oscillatory motion is given to the • 
screen F to assist in separating the fine powder from the coarse pieces. 

The GAKnxEE Disinteoeatoe. 

Fig. 29S shows a side view, partly in section, of a machine for 
disintegrating scrap rubber. It is mounted on a base which supports 
the main shaft. The abrading wheel is keyed to this shaft and is 
driv< n by a tight and loose pulley. The scra^ A is placed in a sliding 
box B, the bottom and sides of which are perforated for ventilation. 



Fig. 298.—The Gardner Disintbcrator. . 


A fan circulates a current of air through the rubber » prevent heat- 
ing^ The box is fed forward by a weight 0, and Ae arap is abraded 
the rapidly revolving wheel jD fac^ with emery oacarborundum. 
The ground rubber falls through a screen E into a rei»vable bin F, 
When the box B has reached the end of its forward travfc it is pulled 
hack for refilling by hand wheel 0- which raises the weig\| C. 
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The Williams Sheedding Machine. 

In Fig. 299 is shown a sectional elevation of a machine for 
shredding boots, shoes, etc. The scrap is fed into the hopper A anjr 
conveyed by the revolving rollers B to the feed rollers G and D. /A 
the rubber passes through these rollers and over a stationary triangular 



cutting bar it is shredded by the ends of rapidly revolving hammer 
bars E. The material which will pass through the screen G is dis¬ 
charged from the machine, otherwise it will be reduced by the hammers 
until it passes through the screen. The particles of fabric arc blown 
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from the cage through a pipe H by an exhaust fan L The feed is 
automatically stopped if pieces of metal or stone pass between the 
filers. 

^ SEPXBATIlirG EuBBEE AND FaBBIO. 

Debauge’s process consists in first treating rubberized fabric with 
a solvent which swells the rubber and loosens it from the fabric. Refer 
ring to Fig. 300, the treated fabric is fed into the machine from 
either end, between the rollers A and the circular brushes B: The 
brushes revolve at a higher speed than the rollers A. and remove the 
rubber from the fabric. The rubber falls in the bin C and the solvent 
vapors are drawn off through the pipe D for subsequent recoveiy. 


Fiber Separators. — {Dry.) 

Getting the fiber and foreign material out of powdered rubber 
is done in two ways—by dry machines and by those that use water 
Both types are described below. 


The Penthee Sepaeatoe. 

Fig. 301 shows a longitudinal vertical section of a dry separator 
The rubber waste is fed into a hopper at the top of the easing A and 



is disintegrated in the cage B by the rotating arm^ 0. l^e material 
, falls through a grating into a chute D and db an^di&lpg sieve E 
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the meshes of which increase in size toward the lower end. The Ijignt, 
fibrous material is blown upwards by a current of air forced through 
the pipes F and passes through an opening 0 out of the casing. The 
rubber falls through the sieve on an endless belt H, having cross ba!^ 
I which travel in contact with the plate J and scrape the rubber oti 
into the space K. As the material falls through this space, a strong 
current of air induced by the suction fan L through the pipe M 
enters through the adjustable flaps N, and deposits the light material 
in the chamber occupied by the endless band 0. The lighter fibers 
are drawn through the pipe M and discharged, while the rubber, coarse 
fibers and particles of metal are carried along by the band 0, dis¬ 
charged into a screw conveyor P, and carried by an elevator back tr 
the sieve E, where it is again subjected to the sifting and sorting 
process. The flaps N are adjusted by outside levers to regulate the 
current of air passing through the space K, according to the material 
to be treated. All the heavier material falls through the spaoe K 
on a plate Q and is thrown by a rotating brush R on an oscillating 
sieve S. Here the material is subjected to a reverse air. current pro¬ 
duced by the fan T. The fiber is blown into a conveyor U while tht 
rubber falls into a conveyor V. 
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A Geeman Separatoe. 

•In the Grummel machine, Fig. 302, the material is first disinte¬ 
grated and then placed on a reciprocating frame A mounted in a 
stationary frame B, Each of these frames has a screen made up of 
parallel ■wires. The frame A is oscillated by an eccentric mounted on 
the main shaft, and the fiber remains on the screen while the pulverized 
rubber falls through wires and is conveyed by 0 through chute D into 
a rotating drum E. This drum is conical and perforated with holes. 
It has an outer covering of metal and an inner one of leather, both 
perforated with holes coinciding with those of the drum. When it is 
rotated, the heavy metallic particles are thrown against the walls of 
the rotating drum and pass out through the perforations, or slits, 
while the finer rubber particles are conveyed by the screw P to the 
outlet 0. The larger pieces of rubber not separated from the fiber 
pass out through the slits H and are caught in a receptacle I to undav 
go further treatment. 

Magnetic Sepaeatoes. 

One of the difficult problems in rubber reclaiming is to eliminate 
all iron. Overshoes contain it in the form of nails, buckles, stiffeners; 
tires, in the form of tacks, nails, and bits of wire that have been 
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picked up on the road, and so on. For chemical as well as mechag^al 
reasons, every particle of this iron must be eliminated, in order to 
make the reclaimed material of any value. 


The Mitchell Sepaeatok. 

This machine is illustrated in Fig. 303. The drawing on the 
left is a front elevation, and on the right is a side view. The rubber 
is first pulverized and delivered by a conveyor A to & hopper B, fall- 
ing by gravity across a plate C behind which are a number of perma¬ 
nent magnets D. Loose pieces of iron or steel are held by the mag¬ 
netized plate until removed by the scraping mechanism E. . The same 
process is repeated successively in the hoppers P and G. Pieces of 
metal not removed by the first are held by the second magnetic plate 
H or the third plate I. These are also equipped with scrapers J. 
The rubber finally falls into a hopper K where the remaining iron 
or steel particles are held by the electro-magnet plate L. During thg 
process a gentle exhaust is maintained by the fan M, which removes 
the dust from the rubber as it falls from one hopper to the next. 


The Eukeka Sepaeatoe. 


In this machine. Fig. 304, the pulverized rubber is run into a^ 
hopper. There a spiked feed roller keeps the rubber stirred up. Under 
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'^j^nagnets laid side by side in a vertical position about inches 
apart. Over the poles of the magnets is placed a “keeper,” consisting 
of a thin plate of tungsten steel. The bed of the machine is inclined 


so that the rubber passes over it by gravity and the magnets hold the 
particles of iron or steel imtil removed by an automatic scraping device 
and deposited in a box at tbe end of the machine. 


The Dings Sepaeatoe. 

Fig. “SOo shows this machine, which consists of a large inclined 
magnetic table with a rubber belt traveling over it very slowly in an 
upward direction. The ground rubber is fed upon this belt from a 



Fig. 305.—The . Dings Sepaeatoe. 


feeding hopper. As the material rolls by gTayit|’ down the incline, 
all particles of iron are held against the Ijelt mid carried upward 
over the top pulley and discharged into a box. Tfe rubber falls from 
the belt and collects at the bottom of the indinei 


The Geist Sepasatc^ 

This is of English origin;^ The £llustjrnti(fc, hlg. B 06 , diows 
the drum only, over which a f^ hopper is pUced. | The point of 
^terest in the Gmst separator in tim Ipecial^oohsl^Ction ^ the 
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drum. On starting-the machine an oscillating tray distributes 
rubber upon a elide, which conveys it to the drum at a tangent. “iSe 
drum is fitted with toothed projections which carry the material around. 
Inside the 4fum is a stationary magnet which can be adjusted at 
any arc of the circumference. The iron particles attracted by the 



Fig. 306.-^The Geist Sepasator. 


magnet are held by the revolving drum until they arc no longer under 
the influence of the magnet, when they fall off. The non-inagnetie 
parts fall off in another direction. 

The Mitchell Defibeeizing Tanks. 

The reclaiming apparatus illustrated in Fig. 307 was patented 
n 1881 and consists of a lead lined box A with perforated steam pipes 
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removable covers C. By this process 60 deg. Be. sulphuric 
acid was added to the rubber and boiled with steam at 50 pounds 
pressure for about 5 hours. This dissolved the fiber but had no effect 
on the rubber. 

This in reality was the beginning of the acid process. Today, 
in dissolving fiber by acids, many kinds of tubs or vessels lined with 
lead are used, the steam being led in through a perforated lead pipe. 
Wooden stirrers are used, as they can be easily replaced when worn. 

The Mitchell Defibeeizino Appaeatus. 

In Fig. 308 is illustrated the type of tank used in the largest 
plants. The tank A is lead lined and has a number of removable 
covers B, a flue C for the escape of vapors, and perforated steam pipes 
D. The rubber is conveyed to a hopper E and discharged into the 



Fig. 308.— The Mitchell Defiberizing Appaeatus. 


tank through a chute F. When the process is complete the gate G 
is opened and the contents of the tank discharged through the chute 
H. The tank is then flushed out with water from the^ipe I. 

WashlSio Tubs ajid Washess. 

Rubber scrap, after being defiberized, is rim into a great vat 
known as the washing tub, where the acid or alk li is washed away. 
MitchelPs washing tub, illustrated in Fig. 309, i the common form 
bf machine. It consists of a laige circular *vat :, in the center of 
which is a vertical shaft B, to whiph is attach 1 M cross beam 0, 
slightly above the top of the tub. Mounted ton hefcross beam are 
four vertical shafts, on the lower ends of which i fe aows or stirrers 
that can be set at any ai^le by a ^nd ^erated *w rm aMft. Directly 
behind the plows is a heavy coniiiil lolliw B V#ith wbodaMi slats on its 
^^Irfaca The stock to be washed is dischar^ 'ln§i theV^b throu^di a 
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chute, and the shaft B is set in motion. The plows are set at>^e 
desired angle, by a handle F, to stir up the rubber and expose ^ery 
particle to the action of the heavy roller E. The rubber is kept 
covered with water through the pipe G, and from time to time 
the gates H are opened to draw off the dirty water. After washing. 



Fig. 309.— The Mitchell Washing Tub. 


the plows are set obliquely to force the rubber toward the outside 
of the tub, and the discharge gate I is opened, allowing the stock to 
escape into a conveyor J, which carries it up into a trough K having 
a conveyor screw L in the bottom. This screw discharges the rubber 
into the hopper of the rotary washer M, which is illustrated below. 

t 

The Mitchell Eotaby Washer. 

Eeferring to Fig. 310, this washer consists of a cylinder N, 
perforated with laif^e holes at the upper end and small ones at . the 
discharge end. "It/is inelined at an angle, being higher at the feed 
end. Inside the ( dinder are longitudinal ribs 0, which pick up 
lie rubbCT tod tu i it over during each revolution. Surrounding"*'■ 
the cylinder is | ta k P, supplied with cold water through a pipe 
and hot wafer, t/fbe ■ necessary, through a pipaE. While-the rubjwr 
is passing irotofhe ipper to the lower end of the cylinder, impurities 
are washed ouifthro igh the p^orations, and the rubb^ is dischar^ ' 
into an eleva®r. S. The drainage is through a l)ipe.P, where ffjw 
[»§ceS of. rub^r udftch uass out are cauirht bv the sieve shown st k 




Fig. 310.—The Mitchh,!, Rotary Washer. 


The Sollidat Washee. 

Fig. 311 illustrates Solliday’s washer. The upper drawing shows 
a side view of the complete apparatus, while the two lower drawings 
show details of parts of the machine. A is a long trough having an 
incl’ued chute B at its receiving end and a conveyor C at the dis¬ 
charge end. Within the trough are a number of paddle wheels D 



driven by an endless sprocket chain E, which als 
^eyor. The trough is filled with water to the*line 
between each pair of paddle wheels, ia a tube Q ha 
H closed by a sliding gate Z. The operation is as 
The stock is fed into the trough and mo^ 
wheels, which keep it constantly itirTe4 
sand, settles over Ihe tubes Q and.,^ removed af ihl 
jjf opening the sliding gates 1. &% was|^ 


operates the con- 
5’. In the bottom, 
opening 
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charge end of the trough, the foreign matter has been removed^lSd 
the cleansed rubber is picked up and carried out of the trough by the 
conveyor. 

The Clabk Cleanins Appakatos. 

A plan view and a sectional side elevation of this machine are 
shown in Fig. 312, The narrow trough A, having at regular intervals 
gates or dams B, is set at a slight angle and is supplied with water 
through a pipe C. The ground rubber waste is fed into the machine 
at the upper end and passes through the several compartments and 
over the successive gates to the lower end of the trough,' where it is 
delivered by a conveyor D over a screen F to a devulcanizer car, 
while the water passes through a screen to the sewer or a tank as 
desired. While the material is passing over the gates and to the 
screen, the refuse, such as sand, gravel or particles of metal, will settle 



Fig. 312.—The Clakk Cleaning Apparatus. 


to the bottom of the compartments formed by the gates. These gates 
can be adjusted separately at any angle or moved all together by a hand 
wheel on a rod F. .When a batch of stock has been run through the 
machine and ifris desired to rfemove the refuse in the bottom of com¬ 
partments, the gates can afl be raised simultaneously by a lever G. 
The conveyor D and screen E are then raised, and by turning on the 
water the refuse if easily flushed out. 

’ t 

The Askam Washee-Sbpakatoe. 

In Fig. 313 he pulverized'rubber is fed by a screw conveyoi* 
into a trough if, uMch is supplied with water from a pump 0 throng 
the pipe D. The bbber is partly freed of impurities and'passes, into 
th^toongh E.^i hen into the trough F. In these troughs is a series 
of dams which, j^rd the flow of water and rubber While the hefitvy 
matter settles." T e rubber finally passes into a settling tank ff^ro- 
, mied with 'diaphr^ms I extending only part way to the bottom. H^te_ 
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light foreign matter, such as chips, cork, etc., is separated anc 
removed. The cleansed rubber then passes through the pipe J and ii 
deposited on the sieve L. An endless, chain K having a series of brush® 
on its surface forces the fine particles of rubber through the sieve anc 
removes the coarse. Below the sieve L is another chain brush M and 



Fig. 313.—The Askam Washer-Separatok. 


a finer sieve A' which also operate in the manner previously described, 
The water used for washing is caught in a tank 0 and, after settling, 
is forced by the pump C into the first washing trough B. 
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The Koneman Washeb-Sepaeatoe. , 

In Fig. 314 is shown an end view and a sectional side vie^^of 
this machine. It has a U-shaped tank A swinging on a shaft B. 
Attached to the tank are circular racks C driven by pinions D for 
tipping it to remove the charge. Attached to F are a number ol 
arms E, on the outer ends of which are rubber covered blades F which 
bear against the screen 0 forming the bottom of the tank. The rubber 
to be cleaned is placed in the tank and water turned on from the ove^ 
head pipe H. The shaft is set in motion and the blades keep the 
contents stirred up and allow foreign matter to wash through, the 
screen. The water and refuse fall on the inclined platform I and 
are carried away through the trough J. After washing, the tank is 
tipped by the handle K to remove the rubber. 

The Simon Sepaeatoe. 

Simon’s machine, Fig. 315, separates the buoyant or flotable 
materials from the rubber and conveys them from the machine while 
the heavier waste, such as sand and dirt, sinks to the liottom of the 
tank. 



.Fig. 315.— The Simon Sepasatoh. 


In the accompanying drawing, which shows the machine in longi¬ 
tudinal section, A is a long tank containing water to the level X X, 
This tank has an inlet pipe C and drain pipes B and D. A partition 
E is located near ohe end of the tank, dividing it into compartments F 
and 0. Mounted pn the tank is an inclined trough H made of wire 
cloth. The-trough is mounted on a shaft L and has a driving pulle;^%aL- 
.¥ at its upper^ en.. On the shaft are two series of helical conveyor 
blades N and Ck, se] pated down to the shaft by the perforated apron P. 

Buri^ the wa ^hing operation a constant water level is maintained 
in Iwth cdmpartmf The rubber is fed intp G and as the shaft 
is rotated the blad js loosen the light foreign materials, which riif.‘to 
^thb surface .pf the ^ water and are prevented from passing into paw^ 
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6y screen F, while the heavier refuse drops through the perfora¬ 
tions of the trough. The rubber is forced under the apron F and 
conveyed along the trough, the heavy particles sinking to the bottom 
of the tank and the lighter ones floating on the surface of the water, 
where they are skimmed off. As the rubber is forced along by the 
blades it rises from the water and passes from the trough into a suit¬ 
able receptacle. 



CHAPTER XVIII. 

BECLAIMING {Continued). 

CONVEYORS. 

A VARIETY of belt, bucket and screw conveyors are used in cai 
rying the stock that is being reclaimed, from one process t 
another. They are usually designed to suit the needs of th 
particular plant in which they are installed. 

The Mitchell Conveyor. 

Fig. 316 shows a belt conveyor A Installed directly under th 
magnetic separator B, which was illustrated in Fig. 303, Chaptc 



Fig. 316.— The Mitchell Conveyor. 


XVII. The w jste is first reduced on a cracker and fed into the ma{ 
netic separator [whifih dischai^es directly on the conveyor belt, 
belt runs on pt leys C and D and is supported by rollers, E, Benm 
the conveyor, n^r the discharge end, are bins F, 0 and H. The lai 
of these is under the end of the belt and' receives the material nc 


■Vemoved before-it reaches this point by the blower I, attached to pipe 
•7 and K, withjnoazles directly over the belt. To remove the-.rubbt 
from the belt tj the first bin, the pipe E is closed by a valve ifld th 
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fan .blows the rubber from tiie belt against a screen L so that it falls 
into the bin F. The rubber is removed to the second bin 0 by operating 
the air nozzle M in the manner previously described. A third pipe M 
is provided for blowing the dust from the conveyor after the discharge 
of the material. 

The C 1 .. 4 BK CoNVEYOK. 

Fig. 317 shows a plan of a system for conveying rubber waste 
from one apparatus through the different steps of reclaiming. The 
scrap is fed through a chute A to the cracker £ and from it passes into 
a rinsing tank C. A conveyor D collects the rubber from the tank and 
discharges it into a second cracker E, from which it passes into a 
second rinsing tank P. The stock is then transferred by a conveyor G 



to a horizontal conveyor II, which delivers it to storage bins 7 and .7. 
The rubber is treated in tlic tanks K and L to remove the fiber, after 
which acid, water and robber are discharged into the trough .17. The 
li(]uld is drained off and the rubber, washed free of acid, is conveyed 
by a screw to a bucket elevator 0, which finally discharges it into the 
sand and metal separating apparatus F. In the latter ipechanism still 
another conveyor Q is employed to transfer the robber to the catch 
basin R. 


Devulcanizers. 

As early as 185"), Sigismond Beers took outsa patent lor an 
‘‘Improvement in Devulcanizing Rubber.” WhMe noBillustrations were 
■given, the process consisted in grinding the waste l®tween rolls, then 
boiling it in an alkaline lye to extract the sulphur |nd devulcanizing 
by th^ use cf turpentine and heat. 

Three years later Hiram Hall was granted a patent for “Restor¬ 
ing Vulcanized Rubber” by first grinding the waste^^ and then boiling 
in ^ter for about 48 hours. He also described tht use of sulphuric 
aqif for “rotting the fabric.” No description of the apparatus further 
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than referring to “cauldrons, kettles or tanks of any sort’’ is given. Ir 
a later patent he mentions a closed vessel for use under steam pressure. 


The Eichaeds Devulcanizer. 

In 18C0, A. C. Eiehards patented the apparatus shown in twc 
views in Fig. 318. A is a horizontal iron cylinder supplied with steam 



Fig. 318.—The Richards Devulcanizer. 


through a pipe B from a hoiler G. A fire is built in the funiace D 
under the devulcanizer, and the rubber heated to 600 deg. F. while the 
steam is being admitted. 


Mitchell’s First Devulcanizer. 

Fig. 319 shows an apparatus patented by Mitchell in 1899, which 
discloses the art practically as it exists today. In describing his pro- 
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eess, the inventor says, “I have discovered that great advantages are 
secured by heating the reclaiming agent and the rubber waste together 
in a closed vessel under pressure above the ordinary boiling or vaporiz¬ 
ing point of the solution employed as such agent.” 

The apparatus was very simple, consisting of a heavy horizontal 
iron cylinder A, with a perforated steam pipe £ leading in from the 
bottom. It was fitted also with a safety valve C and filling manhole E, 
At one end of the cylinder was the usual heavy cast iron door, although 
no menus of fn.stening it was .shown. 

The Mitchell Imi-koved Devulcanizer. 

A year later Mitchell invented a far better devulcanizer, which 
is shown in Fig. 320. This consists of a long iron cylinder A about 
5 feet in diameter, with a track £ inside, on which runs a car C. On 
the bottom of the cylinder are a series of heavy rakes D. These form 



partitions and divide the waste and act like movable bins. In loading, 
a rake is put in position at the far end, the car is then run in and its 
load dumped upon the rake. This process is repeated until the cyl¬ 
inder is full. After dovulcanization the rakes are pulled out one by 
one, thus removing the rubber. 

The Marks Devulcanizer. a 

In 1809, Arthur H. Marks patented a pjocesi of devulcanizing 
waste rubber by submerging the finely ground waste In a dilute alkaline 
solution in a sealed vessel, then heating the contents of the vessel to 
a temperature of 344 deg. F. and maintaining that temperature for 20 
hours. This apparatus was emde, and later Marks designed the 
apparatus shown in Fig. 321. Eeferring to the illustration, A is a 
hori’iXmtal steam-jacketed cylinder mounted on trunnions £ and is 
ijlg^vly driven by belt pulley F. Steam is admitted to,the jacket through 
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a pipe G and exhausts at I). There are two manholes E for tilling and 
emptying. This is practically what is used for devulcanization in all 
of the process factories. 

Tjih Biggs Devl'i.c.4Nizki{. 

The Biggs rotary jacketed devulcanizer, .shown in T’ig. 322. is a 
development of the one just descrihed. It ditfers only in having .several 



Fig. 322.—The Biggs Devulcanizer. 


manholes instead/of two. It is often fitted with agitators and used 
for extraction by Ihemieal solution. 

The Blaie Devulcanizer. 

The devulcanizer shown in Fig. 323 has a horizontal jacljeted 
cylinder A which revolves in bearings B, driven by a pinion and spui 
gear. The stirring blades E, attached to the center shaft, are stationary, 
while the blades F are attached to the cylinder and revolve with it C 
is'^ steam pipe-and D is a pipe for supplying water or caustic soda. 
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There are two manholes for filling or discharging, and the steam jacket 
and inner cylinder have independent relief valves. 

The powdered wash is placed in the inner cylinder and treated 
with caustic alkali and water. Heat is then applied to the jacket and 



the cylinder revolved. The stirring blades break up the rubber and 
make it plastic. It is then removed from the machine and washed and 
sheeted. 

Tue Pkice Process. 

In the Price process for alkaline recovery, the idea is to use 
alsali so couceiitratcd that the boiling point without pressure other than 
iitmosjdicric, is high enough to devulcanize. The first patent, in 1902, 
is for ail apparatus consisting of a devuleanizer in which the waste is 
stirred by a spiral, while steam is admitted either to the jacket or to 
the interior. 

In another patent in 1904, Fig. 324, the apparatus consists of a 
tank .4 with a jacketed bottom B and a vertical shaft C having hori¬ 
zontal blades. The tank is fitted with a condenser ?). ■ The steam 
esitapes at E, condenses in coils F and drips back, to keep the solution 
of constant strength. 

Somewhat in this line is the Peterson devuleanizer. This is hori¬ 
zontal. and has a jacket and a stirring arrangeitient consisting of 
revolving paddles. This was designed that pressur^ be applied to the 
alkaline solution, the steam devulcanization being accomplished by 
phenol and alkali. 

The Hbller Electric Devulcarizer. 

Fig. 325 shows an apjferatus for devulcanizing with the aid of an 
electric current. , • ■ 
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In the illustration is a cylindrical tank with a conical shaped 
bottom and contains a smaller, similarly shaped tank B. The upper 
ends of both tanks are closed by separate heads but have a common 
manhole and cover for filling. The space between these two vessels 
forms a heating chamber, which is supplied with steam through the 
inlet pipe C. In the lower end of the tank J5 is a funnel-shaped tank D, 
closed at its loT^er end by a valve F, which is operated by the lever G. 
Attached to its upper end is an open zinc cylinder insulated from D 
and connected to the electric battery L. The pipe H is attached to 
the outer tank and extends into the inner tank, one end terminating 
near the bottom of tank J) and the other end being connected to the 
tank B by the opening J. A propeller J operated by a pulley on the 
shaft K forces circulation in the pipe H. 

In carrying out the proems a sufficient quantity of powdered waste 
is placed in the tank to <»ver the pipe H, lie valve F being closed. ‘The 
solution commonly used for each 100 pounds of rubber is 600 pounds 
of water, 21 pounds of sodium hydrate Or potassium hydrate, .and 
one pound of ferric sulphate. The material circulated through 
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the pipe H by means of the propeller J and the electric current, 
and the steam heat acts upon the mass as it passes up through 
the inner tank and around the zinc cylinder. This process is con¬ 
tinued from 10 to 24 hours, after which the valve P is raised, 
allowing the solution to run down through the pipe M into the wash¬ 
ing cylinder N. This washing tank is filled with hot water to remove 



the chemicals, especially the caustic alkalies. In order to assist in 
cleansing the rubber, steam is introduced from the pipe 0 surrounding 
th^ tank through the perforated pipes P. This agitates the solution 
and allows the rubber tasink to the bottom. The hollow screened 
body Q is then lowered into the soluiion above the rubber so that the 
waste water and chemicals are drained off through the pipe 12. This 




RUBBER MACHINERY 


3li 


washing process is repeated, fresh water being introduced through the 
pipe V until all foreign materials are washed away from the rubber, 
after which the pure water and rubber are allowed to run out through 
the pipe 8. 

The Vaughit Water Separator. 

Water remains in abundance in reclaimed rubber after treatment, 
and must be removed. Much of it is expressed mechanically, as in 
the Vaughn mechanical water separator, illustrated iu Fip. 320. 

This machine consists of a tapered cylinder and screw of like 
shape, with five screens fitted into the cylinder, three in the Ixjttom 
half and two in the upper. Stock is fed in through a hopper on top 
and carried forward by the wings of the screw against a pressure cap ,it 
the opposite end. This pressure, together with the force applied from 
the screw, expels the moisture through the scn^eiis aho\-e refeincd to. 



Fig. .326. —The Vaughn Water Separator. 


The machine may run anywhere from 12 to 20 r. p. m., though 
ordinarily it is rtin at 15. It is rather hard to state what capacity can 
be delivered on the No. 2, or large size, but we imagine between 600 
to 1,000 lbs. per hour, depending entirely upon the condition and 
grade of stock used. The amount of moisture removed Tvill vary any¬ 
where from 50 to 70 per cent. As far as the load is concerned, the 
operation is continuous, as the machine is usually filled from a conveyor. 

Hot Air Dryer. 

As for heated dryers, the ordinary apparatus is a large, flat, air¬ 
tight box with a wire screen near the top, on which a layer of the Vet 
reclaimed stock is placed, A fan forces air through steam coils, where 
it is warmed. The heated air passes underHhe box and rises through 
the screens’nn whiph the rubber is placed, and drips it. 
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CONTIKCOUS SOEEW pEESS. 

The American Process Press, shown in Fig. 327, is of'tiie -dOB- 
tinuous screw type and consists of a horizontal tapered screw built up 
on a hollow perforated shaft through whidi steam is admitted to the 
material. The close fitting screw rotates inside a similarly tapered, 
slatted curb. The gradual decrease in size of the screw and its curbs 
causes the pressure. The material cannot turn with the screw and 
slip on the curb, and must move towards the small end as the screw 
turns. The press is fitted at its discharge end with an adjustable cone 
arrangement so that the discharge opening can be regulated to the con¬ 
dition of the material being pressed. By adjusting the cone any desired 
pressure is produced in the press. 



Drainage is both internal and external. The large drainage area 
offered by the spaces between the slats of the curb, supplemented by the 
drainage holes in shaft, insures complete separation of the liquids. At 
each end of the shaft is a special stuffing box, with a movable diaphragm 
and perforations in shaft, which permit the use of steam on a portion 
or all of the press. 

The material enters the feeder from a hopper and is mechanically 
measured, and forced into the straight portion of %e screw'. The 
screw carries it into the tapered curb and it is slowly and positively 
pressed. The material is continually fed in at one end and discharged 
at the other. The liquids are forced out between the slats and into 
drainage holes and are conducted to a tank. Generally, the pressed 
material falls into a screw or other conveyor, and is carried away for 
subsequent treatment. 

Hot AiK*RoTAEy Dkyee. 

* Fig. 328 shows the American Process steam-heated rotaiy dryer. 
It consists of a fan blow^ A, hating coils B and a cylindrical steel 
shell C. Near each end or the shell Is a steel tire D, which, rests upon 
friction roller wheels E. These wheels are driven by a chain belt and 
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sprocket wheel F on the shaft G. The dryer is aligned so that the 
material moves gradually from the receiving end to the outlet. 

The wet material is fed through a hopper 11 and comes in contact 
with the heated air from the steam coils. It falls to the bottom and is 
caught up by the ribs K and carried almost to the top of the cylinder, 



where it is again cascaded through the hot air to the bottom. This is 
repeated until the dry product is discharged from the opposite end of 
the cylinder. The motion toward the outlet is caused by the slope of 
the cylinder but it is also assisted by the strong draft of hot air which 
is forced through the dryer by the fan blower. 

The Cummer Dryer, 

A self-contained type of direct heat dryer is shown in Fig. 329, 
which illustrates the apparatus with a section of the steel casing cut 
away to show the interior of the cylinder. The wet charge is fed con¬ 
tinuously into the dryer through the feed spout A. The fan draws the 
heated air from the furnace through the hooded openings into the 



Fig. 329.—The Cummer Dryer. 
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cylinder, which revolves slowly. The lifting blades pick up and cas¬ 
cade the material through the heated air. As the charge travels through 
the cylinder the heat decreases and the moisture disappears from the 
material, imtil it is finally discharged at the end of the machine. 

Eotaby Vacuum Devees. 

The vacuum dryer is also largely used for drying reclaimed rubber. 
It is, briefly, a steam-jacketed cylinder, having heads fitted to each end. 
In it is a revolving tube for heating the interior, which also carries 
arms for agitating the material to be dried. The shaft for revolving 
this tube extends through a bearing in one cylinder head and has on 
the outside end a spur gear which meshes with a spur pinion on a 
countershaft underneath. On this shaft is a pair of tight and loose 
pulleys driven by belt from an overhead shaft. In the top of the dryer 
are two vertical loading apertures with removable covers. There is also 
an opening for the vacuum pipe, which connects with a condenser. In 



Fig. 330.—The Devine Rotary Dryer. 

the bottom of the, drying cylinder are two or more openings with hinged 
doors for unloading. The operation is practically the same as for the 
crude rubber vacumn dryer. A rotary vacuum dryer 3 feet in diameter 
and 20 feet long will dry about 3,000 pounds of reclaimed rubber in 
ten hours. 

The Devine Rotaet Deyee. 

The dryer illustrat^ in Fig. 330 works under atmospheric pres¬ 
sure. It is a trough suifounded bv a steam jacket, the former being 
covered by a sheet-iron dome fitted with vapor shaft and charging ape^ 
ture. Within this trough rotates a tube drum, heated by live or exhaust 
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steam, with blades attaehed—or in some cases a shaft only with bkdes 
attached—which effect a continual slow turning over and heating of 
the material. The dryer is fitted with a continuous automatic charg¬ 
ing and discharging device. It can also be charged periodically. From 
1.2 to 1.3 pounds of steam is required to evaporate 1 pound of water 
out of the previously heated substance that is to be dried. 

Buffalo Vacuum Dkyek. 

The dryer illustrated in Fig. 331 has a hollow steam-jacketed cyl¬ 
inder fitted with heads at each end. In the center of the cylinder is a 
revolving heating tube, carrying arms and plates which effect a tumbling 



. Fig. 331.—Buffalo Vacuum Dryer. 


over or mixjng of the material. In the top of the dryer are two aper¬ 
tures for loading and at the bottom two for unloading. The revolving 
parts are fitted with bronze bearings. It is operated in connection with a 
barometric surface condenser, depending on the‘amount of moisture or 
solvents being drawn from the material treated and whether or not it is 
desired to reclaim them. f 

Steam is supplied to the jacket of the casing and to the inner 
revolving tulle. Tie chamber between the center tube and the jacketed 
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Bhell, after being loaded, is evacuated. This vacuum causes a rapid 
evaporation of the moisture and other solvents contained in the material. 
The vapors pass to the condenser, are condensed and either thrown 
away or reclaimed. 

The Scott Dryer. 

Another dryer of the vacuum type is shown in Fig. 332. A is a 
cylinder in which revolves a belt driven shaft B having concentric, 
spiral stirring blades C and D. The cylinder A is heated hyHhe jacket 
L through steam inlet M and exhaust N. The air is extracted from 



the cylinder by the pump E through the air lines F and G and the 
condenser H. The receiver cylinder K collects, measures and drains 
oif the moisture from the rubber. In this way the percentage of mois¬ 
ture is determined. 

The Stokes Dryer. 

Another rotary vacuum dryer is illustrated in Fig. 333. The 
cylinder is steam-jacketed and fitted with a.shaft which is driven by 
a spur gear and pinion from a belt driven countershaft. Both the 
cylinder and drive gearing are mounted on the same frame. Fixed to 
the shaft inside the cylinder are two sets of spiral stirring blades. The 
inner set throws the material away from the center and distributes it 
evenly throughout the le^fth of the cylinder, while tjie outer set draws 
the jnaterial towards the center, where the discharge outlet is located. 
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Fig. 333.— The Stokes Ukvek. 


A vacuum pump, condenser, dust collector, gage and steam connec¬ 
tions are part of the equipment. All joints and seams are electric 
welded. The hearings of the agitator shaft are adjustable so that the 
paddles can be raised and the bottom of the cylinder scraped clean. 


Ci.KANiNo BY Extrusion. 



Fig. 334.—The Cowen Strainer. , 
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Vacuum Gages. 

Gages are also used for indicating the amount of vacuum in a 
vessel. 

The Tagi.iabue Vacuum Gage. 

The gage illustrated in Fig. 350 indicates regardless of the state 
of the barometer. The scale is so graduated that adjustment for the 
varying level of mercury in the system is not necessary. 



Fig. 350.—The Tacliabue Vacuum Gage. 


The glass tube is sealed at the top and opes at the bottom. It is 
filled with mercury, which is then boiled. The glass is protected by a 
scale case A. The lower end is open and extends into a mercury well 
B %-inch from the bottom. It has a stuffing-box and the end of the 
glass tube is always surroui^ed by mercury. The well B and level 
chamber D are connected byja channel, the level chamber being filled 
with mercury to the zero de^ee of the scale. The gage is flanged at 
G for connecting to the vessel in which the vacuum is to be maintained. 
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When a vacuum is applied to the gage, the mercury -will drop in 
the tube, due to the absolute vacuum in it, and as the top of the tu^ is 
sealed, no air can enter. Barometric changes will not affect the accur¬ 
acy of the gage. 

Eecoeding Gages. 

It is often desirable to have a record of the steam pressure or 
vacuum carried in a vessel. The steam or vacuum gage will indicate 
the pressure or vacuum carried at the time of reading but keeps no 
record of their performance. A recording instrument will trace on a 
revolving chart, by means of a pen, the pressure carried for a period 
of 24 hours, when a new chart is placed on the dial. These charts are 
saved for reference and show the pressure carried at any time during 
the 24 hours. 

The Bristol Eecoeding Gages. 

The illustration. Fig. 351, shows the original form of the fecorfl- 
• ing pressure and vacuum gages made by the Bristol company. In the 


Fig. 351.—The Bristol Recording Gage. 

center is the pressure gage with switch board form of outer casing com: 
mon to both the pressure and vacuum gage. The charts and operatic 
mechanism, however, are different. On the left is shown the mec!ll& 
ism of the gage. It is for recording high pressures up to 12,000 pounds 
per square inch, used for steam, air, gases or liquids, and made to read 
in pounds, ounces, inches, feet, metric or any desired units. ^ The 
recording arm is attached directly to thesmoving element, which con¬ 
sists of a helifnl tube with several convorations, giving ample inotion 
without overstraining. The chart is moved by a reliable clock move- 
Ittient. 
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On the right is shown the mechanism of the low pressure vacuum 
gage for total ranges from full vacuum to 6/10-ineh of water. The 
even scale chart, operated by a special clock movement, is graduated for 
range of 0 to 30 inches of mercury or full vacuum. The diaphragm 
types of pressure tubes are used, to which the recording arm is directly 
attached. 

Pkecision Eecoedee. 

Fig. 352 shows a recorder which uses a Bourdon tube for high 
pressures. For low ranges the conditions of pressure are transmitted 



Fig. 352.—Pkecision Recorder. 


by flexible diaphragms .4. These consist of two strata of metal of 
equal expansion, one used for its elasticity and the other for its ability 
to^resist corrosion and the action of acids. The pressure is transmitted 
from these diaphragms or chambers A to the pen*B by an arrangement 
of levers, so adjusted that a correct record is obtained over any part 
of the chart. The instrument is made to register either pressure or 
vacuu*. 

Peecision Continuous Eecoedee. ^ 

A continuous recorder is^shown in Fig. 353. The system of trans¬ 
mitting the pressure is the same as used in the preceding instrument, 
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Fig. .353.—Precision Continuous Recorder. 


but there is a difference in the method of recording. The record is 
not made on a chart that requires changing every 24 hours, hut upon 
a roll of chart paper which can he torn off at any desired intervals, the 
roll lasting 60 days. The record is always visible. 

^ 'Eecordihg ajiu Alarm G.aoi;s. 

Several styles of pressure recording and alarm gages are made. 

The Edso.n Gage. 

This is shown in Fig. 354. It is suitable for use with steam, water 
or any other liquid except ammonia. The gage is connected to 
electric hell which sounds an alarm when a predetermined high or Idw 
pressure is reached. The recorder has a chart speed of one-half to one 
inch per hour. The gage can be had for recording vacuum or for 
recording both pressure and vacuum. 

The Ideal Gage. 

An alarm gage designed for pressure* or vacuum is shown in Fig. 
.3f>5. Combined with the gage is an automatic electric circuit-closing 
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attachment, which rings a bell at any desired pressure and at any dis¬ 
tance from the gage. 

Theemometees. 

As steam at various pressures always has a corresponding tempera¬ 
ture, a thermometer may be usal to determine the pressure in a vessel. 
For instance, steam at a pressure of 100 pounds above vacuum has a 
temperature of 327.6 degrees F.; at 150 pounds, a temperature of 358.2 
degrees, and at atmospheric pressure, or 14.69 pounds absolute, it is 
212 degrees. Knowing the steam pressure desired and t^ correspond¬ 
ing temperature, the thcimometer can be used to designate the pressure 
being carried. 



Fig. 3S6.— .The H. & M. Thermometers. 


Thermometers are used for both low, and high range. The tormer 
ranges from ^0 degrees F. below to around 220 degrees above zero; the 
latter from zero to 1,000 degrees F. Thermometers for use with steam 
are usuaHy made with a temperature and pressure scale as shoTO. 
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The straight thermometer shown on the right in Fig. 356 has a 
separable socket connection and a 12-inch scale with a range 200 to 
340 degrees F. and 0 to 100 pounds pressure. It is used on open 
steam vulcanizers, tire and belt presses. On the left is the right side 
angle thermometer with separable socket connection. It has the same 
scale and range as the vertical thermometer and is used on mechanical 
goods presses. It is conveniently attached to the side of the platen 
and the face can be turned at any angle. A small fitting called an ele¬ 
vator or steam circulating pocket is sometimes attached to the ther¬ 
mometer for insuring circulation of dry steam around the bulb. 

Meecuey Cup Theemometee. 

If the pressure is low, the thermometer socket is screwed into the 
vessel or the steam pipe. A steel cup A is frequently screwed into the 
pipe and then partly filled with mercury, Fig. 357. When the tempera¬ 
ture is to be taken, the thermometer B is inserted and as the mercury 



Fig. 357.— Mercury Cup Thermpmeter. 




344 


BUBBEB MAOSINEBY 


is of &e temperature as the steam, a correct reading is obtained. 

A plug C, screwed into the cup when not in use, keeps the mercuiy 
clean. The thermometer may also be permanently secured in the cup. 
The H. & M. Vaenish Theemometek. 

The use of thermometers in the manufacture of shoe varnishes 
has become practicable, with instruments capable of indicating reliably, 
temperatures ranging from 000 to 1,000 degrees F. 



Fig. 3S8. —The H. & M. Vaknish Thermometer. 


It is a well known fact that mercury boils at about 070 degrees F. 
under atmospheric pressure, but when contained in an ordinary glass 
thermometer tube which is vacuum above the column, ebullition takes 
place at a lower degree of heat. For this reason ordinary thermornte- 
ters cannot be used in gum melting, although the scale may indicate 
much higher than the capacity of the thermometer. 

To obtain a thermometer capable of indicating temperatures above 
the boiling point of mercury, it is necessary to replace the vacuum 
above the column by pressure; in other words, filling the space with 
a compressible gas, which, acxiording to the degree the thermometer is 
intended to register, must be compressed at ordinary temperatures. 

The long stem thermometer shown in Fig. 358 is of this type and 
is used in manufacturing rubber boot and shoe varnishes. They are 
all made with sliding scales and a scale adjusting device is furnished 
on order. 

The Bristol Eecoemno Theemometees. 

As in the case of pressure gages, thermometers are made to record 
the temperature for each 24-hour duration. Eecording thermometers, 
for example, are made for low and high range. Both depend for their 
operation on the expansion of a gas contained in a bulb, which is eonj 
nected by a flexible capillary copper tubing to either a helical or spiral 
form of pressure tube. cAny change in temperature at the bulb causes 
a change in the pressure of the gas contained in it. This change in 
pressure is. transmitted through the flexible capillary tube to the pres¬ 
sure tube in the thermometer. The recording arm is attached td the 
pressure tube and records the temperatur#on the round chart of the 
instrument. 
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The Bristol Bulb Attached to Pipe Elbow. 

Fig. 359 shows the recording thermometer bulb for measuring the 
temperature of liquids, steam, gas and air in pipes under pressure. 



Fig. 359.— The Bbisiol Bulb Attached to Pipe Elbow. 


The Bristol Bulb with Socket. 

In Fig. 360 the bulb is shown protected by a socket. This is 
necessary with superheated steam, condensed water, compressed air and 
similar applications where the bulb is liable to be injured. 



Fig. 360.—The Bristol Bulb with Socket. 


The Bristol Helical Tube Kecoeder. 

The mechanism of this recording device is shown in Fig. 361. 
Changes of temperature at the sensitive bulb cause corresponding 
changes in the pressure of the gas inside the bulb, and these changes 
are transmitted through the flexible capillary conneeting tube to the 
helical prrasure tube in the recording instrument. The recording pen 
arm is attached directly to the pressure tube without the use of any 
multiplying devices, gears, links, levers or other complicated mechanism. 

The Bristol Spiral Tube Kecoeder. 

The thermometer shown in Fig. 362 has* the spiral form of pres¬ 
sure tube and is used for the higher ranges of temperature, such as 
800 or 600 degrees. It has also recently been adapted for the low 
ranges of temperature, su^h as atmospheric ranges and refrigeration 
temperatures. In order to adapt these thermometers for accurately 
recording low ranges of tetiperature, a special compensating attachment 
makes these thermometers independent of changes of temperature at the 



846 


RUBBER MACHINERY 



Fig. 361. —Heluc.^l Recorder. Fig. 362. —Spiral Tube Recorder. 

recording instrument. A’o multipiving devices are employed. The 
pen arm is attached directly to the double pressure tube. 

The recording thennometer, as in tlie case of the recording gage, 
produces an undisputed record of the steam pressure and the tempera¬ 
ture carried in the vulcanizer. If the goods are not right when removed 
and if the fault is due to the temperature, the chart indicates where 
to look for the difficulty and whom to hold responsible. 

The recorder may be placed at a distance of 25 feet from the bulb 
and thus is easily placed in the foreman’s office where the record pro¬ 
duced may be under his observation at all times. A chart from a 
recording thermometer is Shown in Fig. 363. 


Tempeeatuee Alaem System. 

An early system of‘temperature regulation, Fig. 364, consisted of 
a thermostat, a butterfly steam valve, batteries and a motor. The theiv 
mostat A fitted witii three contacts is attadied to the vulcanbser B. The 
central wire is attached to the outside terminal of the motor G. ^he 
other outside motor wire connects with the* battery D and the centeal 
motor terminal'bonnects with the outside ^rminal of the thermostat, 
the other thermostat terminal being connect^ with the battery. 
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Fig. 363.—Ch.\rt M.^be by Recording Thermometer. 



Fig. 364.—Temperature Alarm System. 


^ With, a low steam pressure and temperature the contact ia made 
between two terminals o$ the thermostat, causing the motor to operate 
in a direction to tighten the cord E and lift the uyi^ted lever P of 
the valve 0. This actiol admits steam into Hie vulcanizer Hirpn^ Hm 
steam pipe E. When the temperature readies i cdttain luf^ In^ 
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contact is made with the other thermostatic termiual, reversing the 
motor, which loosens the cord E. The weight then closes the valve 0, 
shutting otf the steam supply. Besides the thermostat, the vulcanizer 
is fitted with a steam gage I and thermometer J. 

ElECTHIC Aj.AKJt SvsTEir. 

An electric alarm regulator which is attached to a vulcanizer is 
illustrated in Fig. 365, its purpose being to signal to distant points the 
degrees of temperature. The thermometer A is attached to the vul¬ 
canizer B. Electric connections C, D and E from the mercury 
cohunn in the thermometer connect with the batteries F, switch 0 
and the bells H and I. The electric circuit is affected by the rise and 
fall of the mercury column. The center connection E is at the 140- 



degree graduation, corresponding to about three pounds pressure above 
vacuum, and connects with the bell I. When the temperature in the 
vulcanizer reaches 140 degrees, the mercury contacts with the wire E, 
forming a eirchit through the mercury column, wire C, batteries F, 
switch Q, Ml I and wire E to the mercury, thus completing the cir¬ 
cuit and ringing the belF I, When this bell rings and it is desired 
to increase, the temperatiire to 180 degrees, the switch is thrown to the 
position shown by the dotted lines. Then, when the mercury column 
reaches the ISO-degree graduation, corresponding to about 8 pounds 
pressure abov^ vacuum, a circuit is form^ through the wire B, .bell 
H, s.witdi Q, batteries F and wire C to the rriercury column, thus com¬ 
peting the cirqnit and ringing the bell H. 





Fic. 366.—The Taguabuf. System of Temperature Control. 
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The Tageiabub System of Tempesatcke Contbol. 

The leading feature of this system is the pressure governor for 
throttling the steam valve, in accordance with the pressures inside of 
the vulcanizer or press. 

When the governor is set for the desired temperature or pressure 
and the steam turned on, the heater practically takes care of itself. As 
there is a definite equivalent in degrees of temperature for every pound 
of pressure of saturated steam, weights for the governor give control 
at any desired degree of heat, and as all the observations are made 
with the thermometer, it is virtually temperature control. •' 

The apparatus shuts off the steam at the expiration of the cure, 

• and if desired also operates a blow-off valve. 

Fig. 366 illustrates the arrangement of the system as applied 
to a vulcanizer. Compressed air is used for operating the controlling 
valves. The air compressing outfit consists of a small steam air com¬ 
pressor and air storage tank A, mounted on a stand. The tank is* 
supplied with pressure gage, and from the top is taken the main air 
supply line A*, subdividing into the branch lines A°, supplying the 
pressure governor B and the time device G. The air pressure required 
is 15 pounds or more. To maintain this pressure constant the con¬ 
trolling valve A* is placed on the steam line to the compressor, and 
connected to the storage tank. This valve can be adjusted for any 
required air pressure, and will control the supply of steam to the com¬ 
pressor, so that the desired pressure of air will be maintained with a 
minimum use of steam. As the amount of air used by each device is 
small, this compressor will furnish air for quite a number of vulcan- 
izers. The air intake to the compressor is placed out of doors, away 
from steam vapor or. dust. In the bottom of the storage tank is a 
blow-off valve, A% for blowing off at intervals accumulated water and 
oil. 

The pressure governor B is provided with a flange for securing it 
to the wall near the vulcanizer or press. The lever is hung on knife 
edges and is as accurate as a scale beam, as it rests on a rubber dia¬ 
phragm in the circular base. Above the lever is a circular casing, con¬ 
taining the "air. valves operated by the lever. The base containing 
the diaphragm is connected to the vulcanizer or press by means of 
pipe B^. To the top is connected the air supply pipe and the air 
discharge pipe 4^, which latter is connected jp diaphragm valve JBh * 

The diaphra^ valve J5’ is placed on the steam line to the vul- 
canizef and is of me globe type. On the bonnet is screwed a oast iron 
fraaie, in &e'fopwhich is secured a rubber diaphragm. The stem 
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jf the valve is sliding, surrounded by a volute spring, and topped witli 
i wooden saucer, resting against the rubber diaphragm. When the 
latter is actuated it presses against the saucer, which forces down the 
sliding stem, compresses the spring and closes the valve. When the air 
iischarges, the diaphragm collapses, the steam pressure under the seat of 
the valve, by the aid of the spring, forces back the stem, and opens the 
i’alve. 

The pressure governor operates thus: A weight equivflsilt to the 
pressure denoting the temperature desired, is placed on the hanger at 
the end of the lever. Cock 5“ admitting compressed air to the governor 
is opened, and steam turned into the vulcanizer or press at the hand 
I'alve D‘. This is communicated to the diaphragm of the governor, 
:hrough the pipe and when the desired pressure has been reached, 
the diaphragm actuates the lever, which in turn operates the air inlet 
ralve in the upper casing permitting the passage of air into the pipe 
compressing the diaphragm in steam valve forcing down the stem 
ind shutting off the steam. When the pressure falls the fractional part 
}f a pound, the governor diaphragm collapses slightly, lowers the lever, 
closing the air inlet valve, and at the same time opening an air dis- 
jharsre valve, which relieves the steam valve diaphragm of the air 
pressure causing it to collapse, and permitting the steam valve to open 
igain. During the vulcanizing process the diaphragm steam valve 
is rarely wide open or fully closed, for the reason that the governor 
is so sensitive that the valve responds instantly to the slightest change 
)f pressure. 

The clock C and diaphragm steam valves C' and (7* constitute 
:he time device of the system. The valve O’ is on the steam supply line 
:o the heater, and when actuated by the clock, it opens and blows out 
iteam. ^ 

Compressed air is supplied by pipe .4’ and connected with valves 
P’ and C* by A® operating as follows: Air cock C* is opened admitting 
ur to the pneumatic valve of the clock; the hand is set for the time 
required for the cure. The hand travels to the left, and at the expira- 
ion of the time, it will trip the lever of the pneumatic valve, and thus 
turn, on air into pipe A®, which will operate fhe diaphragms of valves 
(71 ^nd (7*, thereby shutting off and blowing out the steam, so that 
without the necessity of handling any valves, the heater may be opened 
sn(^the goods taken out. ^The operation of the clock is indepaidfiot 
if that of the governor. .V ' 

* l^ides showing the*application of the presam governor and 
^e device, the diagram illustrates the Tagiliabiiepla|i of piping &r 
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Vacuum Gages. 

Gages are also used for indicating the amount of vacuum in a 
ssel. 

The Tagliabue Vacuum Gage. 

The gage illustrated in Fig. 350 indicates regardless of the state 
the barometer. The scale is so graduated that adjustment for the 
ryiiig level of mercurv in the system is not necessary. 



I'lO. 350.— The Tacliabue Vacuum Gage. 


The glass tube is sealed at the top and open* at the bottom. It is 
lied with mercury, which is then boiled. The glass is protected by a 
cale case A. The lower end is open and extends into a mercury well 
? %-ilch from the bottom. It has a stufllng-box and the end of the 
llass tube is always surrounded by. mercury. The well^ and level 
hamber D are connected by a channel, the level chamWl being filled 
iifth mercury to the zero degree of the scale. The ga/e ■ flanged at 
?^or connecting to the vessel in which the vacuum is bepaintained.. 
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When a vacuum is applied to the gage, the mercury will drop in 
the tube, due to the absolute vacuum in it, and as the top of the tube is 
sealed, no air can enter. Barometric changes will not affect the accur¬ 
acy of the gage. 

Kecobding Gages. 

It is often desirable to have a record of the steam pressure or 
vacuum carried in a vessel. The steam or vacuum gage will indicate 
the pressure or vacuum carried at the time of reading but keeps no 
record of their performance. A recording instrument will trace on a 
revolving chart, by means of a pen, the pressure carried for a period 
of 24 hours, when a new chart is placed on the dial. These charts 
saved for reference and show the pressure carried at any time during 
the 24 hours. 

The Bbistoe Kecokdisg Gages. 

The illustration. Fig. 351, shows the original form of the record¬ 
ing pressure and vacuum gages made by the Bristol company. Tn the 



Fig. 351.— The Bristol Recording Gage. 


center i»,me pressure gage with switch board form of outer easing cwv , 
mon to ^th the pressure and vacuum gage. The charts and operat|il>’^ 
mechanism, however, «are different. On the left is shown the mcchai^ 
ism of the gage. It is for recording high pressures up to 12,000 pounds 
per square inch, used for steam, air, gases or liquids, and made to read 
in* pounds, ounces, inches, feet, metric or any desired unit?; The 
recording arti is attached directly to thb moving element, which con¬ 
sists of a h^Ml tube with several convolutions, giving ample miiHijjU 
without ovenstAming. The chart is moVed by a reliable clock mpT^fP 
ment. . ^ 
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On the right is shown the mechanism of the low pressure vacuum 
gage for total ranges from full vacuum to 6/10-inch of water. The 
even scale chart, operated by a special clock movement, is graduated for 
range of 0 to 30 inches of mercury or full vacuum. The diaphragm 
types of pressure tubes are used, to which the recording arm is directly 
attached. 

Pkecision Eecordee. 

Fig. 352 shows a recorder which uses a Bourdon tube for high 
pressures. For low ranges the conditions of pressure are transmitted 



Fic. 352 .—Pkecision Recorder. 


de.xible diaphragms. A. These consist of two strata of metal of 
^ual expansion, one used for its elasticity and the other for its ability 
^roiresist corrosion and the action of acids. The pressure is transmitted 
from these diaphragms or chambers A to the pen B by an arrangement 
of levers, so adjusted that a correct record is obtained over any part 
of the chart. The instniment is made to roister either pressure or 
vaouuflf • , 

Pkecisio.n’ Continuous 'Recorder. 

A continuous recorder is’shown in Fig. 353. The*yltem of trans¬ 
mitting the pressure is the same as used in the preeelingLSstrument, 
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Fig. 353.—PuErisioN Continuous Recorder. 


but there is a ditferenee in the method of recording. The record is 
not made on a chart that requires changing every 24 hours, but upon 
a roll of chart paper which can be torn off at any desired intervals, the 
roll lasting 60 days. The record is always visible. 

< Recording and Ai.arm G.vgf.s. 

Several styles of pressure recording and alarm gages are made. 


The EdsoiN Gage. 


This is shown in Fig. 354. Tt is suitable for use with steam, wat^ 
or any other liquid except ammonia. The gage is connected to 
electric bell which souflds an alarm when a predetermined high or low 
pressure is reached. The recorder has a chart speed of one-half to one 
inch per hour. The gage can be had for recording vacuum or for 
recording both pressure and vacuum. 

t '■ 


. An all 
355. Comb: 



The Ideal Gage. 

designed for pressure^or vacuum is shown in F§i^ 
ith the gage is an automatic electric circuit-closing 




RECORDING AND CONTROLLING DEVICES 



Fii;. The Ed,son Gage. 
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attacliment, which rings a bell at any desired pressure and at any dis¬ 
tance from the gage. 

Thebmometebs. 


As steam at various pressures always has a corresponding tempera¬ 
ture, a thermometer may be used to determine the pressure in a vessel. 
For instance, steam at a pressure of 100 pounds above vacuum has a 
temperature of 327.6 degrees F.; at 150 pounds, a temperature of 358.2 
degrees, and at atmospheric pressure, or 14.69 pounds absolute, it is 
212 degrees. Knowing the steam pressure desired and the correspond¬ 
ing temperature, the thermometer can be used to designate the pressure 
being carried. 



Fig. 356.— The H. & M. Thermometers. 

Thermometers are used for both low «and high range. T^^rmer 
ranges from a) degrees F. below to around 220 d^rees above aeroji^e 
latter from zef^o 1,000 degrees F. Theamometers for use with steaSi^ 
are usually umdawith a temperature and pressure scale as shown. 
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The straight thermometer shown on the right in Fig. 356 has s 
separable socket connection and a 12-mch scale with a range 200 tc 
340 degrees F. and 0 to 100 pounds pressure. It is used on ope® 
steam vulcanizers, tire and belt presses. On the left is the right side 
angle thermometer with separable socket connection. It has the same 
scale and range as the vertical thermometer and is used on mechanical 
goods presses. It is conveniently attached to the side of the plater 
and the face can be turned at any angle. A small fitting called an ele 
vator or steam circulating pocket is sometimes attached to the ther 
mometer for insuring circulation of dry steam around the bulb. 

Meecuet Cup Theemometee. 

If the pressure is low, the thermometer socket is screwed into th( 
vessel or the steam pipe. A steel cup A is frequently screwed into the 
pipe and then partly filled with mercury, Fig. 357. When the tempera 
ture is to be taken, the tlieimometer B is inserted and as the mercur 



344 


BVBBEB MACEINEBY 


is of the same temperature as the steam, a correct reading is obtained. 

A plug C, screwed into the cup when not in use, keeps the mercury 
clean. The thermometer may also be permanently secured in the cup. 

The H. & M. Yaenish Thermometer. 

The use of thermometers in the manufacture of shoe varnishes 
has become practicable, with instruments capable of indicating reliably, 
temperatures ranging from GOO to 1,000 degrees F. 





Fig. 358. —The H. & M. Varnish Thermometer. 


It is a well known fact that mercury boils at about 67C degrees F. 
under atmospheric pressure, but when contained in an ordinary glass 
thermometer tube which is vacuum above the column, ebullition takes 
place at a lower degree of heat. For this reason ordinary thermome-' 
ters cannot be used in gum melting, although the scale may indicate 
much higher than the eapacityi of the thermometer. 

To obtain a thermometer capable of indicating temperatures above 
the boiling point of mercury, it is necessary to replace the vacuum 
above the column by pressure; in other words, filling the space with 
a compressible gas, which, acflording to the degree the thermometer is 
intended to register, must be jomprcssed at ordinary temperatures. 

The long stem thermometsr shown in Fig. 358 is of this type and 
is used in manufacturing rubber boot and shoe varnishes. They are 
all made with sliding scales and a scale adjusting device is furnished 
on order. 

The Bristol HECORriNo Thermometers. 

As in the Sase of pressure gages, thermometers are made to record 
the temperature for each 24-hour duration. Recording thermometers, 
for example, are made for low and high range. Both depend for their 
operation on the expansion of a gas contained in a bulb, which is con¬ 
nected by a flexible capillary copper tubing to either a helical or spirit 
form of pressure tube., Any change in temperature at the bulb causes 
a change in the pressure of the gas contained in it. This change in 
pressure is transmitted through the flexible capillary tube to .the pres¬ 
sure tube in the thermometer. The recording arm is attache^^ the 
pressure tube and records the temperaturfi on t^e round cha^tSh^e 
instrument, ^ a ^ 
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The Beistol Bulb Attached to Pipe Elbow. 

Fig.*359 shows the recording thermometer bulb for measuring the 
temperature of li(]uids, steam, gas and air in pipes under pressure. 



Fig. 359. —The Bristol Bulb Attached to Fire Elbow. 


The Beistol Bulb with Socket. 

In Pig. 360 the bulb is shown protected by a socket. This is 
necessary with superheated steam, condensed water, compressed air and 
similar applications where the bulb is.iliable to be injured. 


The Bbistol Helical Tube Recoedee. 

The mechanism of this recording device is shown in Fig. 361. 
Changes of temperature at the sensitive bulb cause corresponding 
changes in the pressure of the gas inside the bulb, and these changes 
are transmitted through the flexible capillary conneoting tube to the 
helical pressure tube in the recording instrument. The recording pen 
arm is attached directly to the pressure tube without the use of any 
multiplying devices, gears, links, levers or other complicated mechanism. 



The Beistol Spieal Tube Recoedee. 

The thermometer shown in Fig. 362 has*the spiral form of pres¬ 
sure tube and is used for the higher ranges of temperature, such as 
800 om600 degrees. It has also recently been adapted for the low 
ranSSrof temperature, su^ as atmospheric ranges and refrigeration 
kures. In order to adapt these thermometers fdr acKurately 
Ilow ranges of teipperature, 'a special compejtsating attachment 
*pe thermometers independent of changes of temperature at the 
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Fic. 361. —Hellical Recorder. 


Fig. 362. —Srirai. Tcre Recorder. 


recording instrument. Xo nmltiplving devices are employed. The 
>en arm is attached directly m the double pressure tube. 

The recording themiometir, as in the case of the recording gage, 
produces an undisputed record of the steam pressure and the tempera- 
;ure carried in the vulcanizer. If the goods are not right when removed 
ind if the fault is due to the temperature, the chart indicates where 
;o look for the difficulty and whom to hold responsible. 

The recordCT may be placed at a distance of 25 feet from the bulb 
ind thus is easily placed in. the foreman’s office where the record pro- 
luced may be under his observation at all times. A chart from a 
•ecording thermometer is shown in Fig. 363. 


Tempbeatuee Alabm System. ^ 

An early system o5 temperature regulation, Fig. 364, consisted of 
i thermostatj a butterfly steam valve, batteries and a motor. The ther- 
nostat A fitted with three contacts is attached to the vulcanizer^B. The 
ientral wire is attached to the outside terminal of the motor \|^The 
ither outside motor wire connects with the battery B and t^ mSImI 
notor terminal ^nnects with the outside terminal of the tprmosra\ 
h« other thermostat terminal being connected with the batWiy. 


BECOBDINO AND CONTBODLI^G DEflCES 



Fig. 364.—XEMmATOKE Alaxm* System. 



th a low steam pressure and temperature tlie contact ia made 
two terminals of the thermostat, causing the motor to operate 
ition to tighten the cord .B.'and lift the weight&i lever F of 
0. This action .admits steam into the vulcanizer through the 
H. When the temperature reaches a certain high limits 
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contact is made with the other thermostatic terminal, reversing the 
motor, which loosens the cord E. The weight then closes the valve G, 
shutting off the steam supply. Besides the thermostat, the vulcanizer 
is fitted with a steam gage I and thermometer J. 

EnECTKic Alakm System. 

An electric alarm regulator which is attached to a vulcauizer is 
illustrated in Big. 365, its purpose being to signal to distant points the 
d^rees of temperature. The thermometer A is attached to the vul¬ 
canizer B. Electric connections C, D and E from the mercury 
column in the thermometer connect with the batteries F, switch G 
and the bells H and 1. The electric circuit is affected by the rise and 
fall of the mercury column. The center connection E is at the 140- 



degree graduation, corresponding to about three pounds pressure above 
vacuum, and connects with the bell I. When the temperature in the 
vulcanizer reaches 140 degrees, the mercury contacts with the wire E, 
forming a circuit through the mercury column, wire C, batteries F, 
switch G, bell I and wire E to the mercurj', thus completing the cir-' 
cuit and ringing the beSl I. "When this bell rings and it is desired 
to increase the temperature to 180 degrees, the switch is thrown to the 
position shown by the dotted lines. Then, when the mercuryl^dumn 
reaches the 180-degree graduation, corresponding to about 8 /C m ds 
pressure alxfve vacuum, a circuit is form^ through the wir/^^^^W 
H, switch 0% batteries F and wire 0 to the mercury column, ^ ^ 

feting the circuit and ringing the bell 11. 
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The Tauliabie Sa'stem of Tejipekatube CoNTEotf 

The leading feature of this system is the pressure gove rnor fe; 
throttling the steam valve, in accordance with the prrasures inside ®f 
the viilcanizer or press. 

When the governor is set for tlie desired temperature or pressure 
and the steam turned on. tlie lieater practically takes care of itself. As 
there is a definite e(]uiva]ent in degrees of temperature for every pound 
of pressure of saturated steam, weights for the governor give control 
at any desired degree of heat, and as all the observations are made 
with the thermometer, it is virtually temperature control. 

The apparatus shuts off the steam at the expiration of the cure, 
and if desired also operates a blow-off valve. 

Fig. 366 illustrates the arrangement of the system as applied 
to a vulcanizer. Compressed air is used for 02 >erating the controlling 
valves. The air compressing outfit consists of a small steam air com¬ 
pressor A‘ and air storage tank A, mounted on a stand. The tank is 
supplied with pressure gage, and from the top is taken the main 
supply line A*, subdividing inp the branch lines A", siijjjdying the 
pressure governor B and the tinr device C\ The air jiressure required 
is 15 pounds or more. To mJintain this pressure constant the con¬ 
trolling valve A‘ is placed on Ihe steam line to the compressor, and 
connected to the storage tank.l This valve can be adjusted for any 
required air pres.sure, and willKontrol the snjjply of steam to the com¬ 
pressor, so that the desired praisure of air will be maintained with a 
minimum use of steam. As tip amount of air used by each device is 
small, this compressor will fu^ish air for quite a number of vulcan- 
izers. The air intake to the lompressor is placed out of doors, away 
from steam vapor or dust, ttn the bottom of the storage tank is a 
blow’-off valve, for blowing off at intervals accumulated w'ater and 
oil. 

The pressure governor B is provided with a flange for securing it 
to the wall near the vulcanizer or press. The lever is hung on knife 
edges and is as accurate as a scale beam, as it rests on a rubber dia¬ 
phragm in the circular base.* Above the lever is a circular casing, con- > 
taining the air valves (^erated by the lever. The base containing 
the diaphragm is connected to the vulcanizer or press by means of 
pipe JS*. To the top is connected the air supply pipe A' and\^e air 
discharge pipe A’, which latter is connected (to diaphragm valveX^ 

The diaj)hragm valve B^ is placed on the steam line to Ae 
canizer and is of the globe type. On the bopnet is screwed a §ast iron 
framp, in the top of which is secured a rubber diaphragm. 
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of the vSWe is Bliding, surrounded by a volute spring, and topped wilt 
a wooden saucer, resting against the rubber diaphragm. When the 
latter is actuated it presses against the saucer, which forces down the 
sliding stem, compresses the spring and closes the valve. When the air 
discharges, the diaphragm collapses, the steam pressure under the seat of 
the valve, by the aid of the spring, forces back the stem, and opens tiie 
valve. 

The pressure governor operates thus: A weight equivalent "to~lhe 
pressure denoting ^e temperature desired, is placed on the hanger at 
the end of the lever. Cock B* admitting compressed air to the governor 
is opened, and steam turned into the vulcanizer or press at the hand 
valve D‘. This is communicated to tiie diaphragm of the governor, 
through the pipe and when the desired pressure has been reached, 
the diaphragm actuates thb lever, which in turn operates the air inlet 
valve in the upper casing B, permitting the passage of air into the pipe 
A\ compressing the diaphragn in ste^im valve forcing down the stem 
and shutting off the steam. When the pressure falls the fractional part 
jibf a pound, the governor diaphragm cfllapses slightly, lowers the lever, 
closing the air inlet valve, and at thfi same time opening an air dis- 
charcc valve, which relieves the ste^ valve diaphragm of the air 
pressure causing it to collapse, and pemitting the steam valve to open 
again. During the vulcanizing proceslthe diaphragm steam valve B^ 
is rarelv wide open or fully closed, ft the reason that the governor 
is so sensitive that the valve responds fcstantly to the slightest change 
of pressure. I 

■ The clock C and diaphragm stem valves C” and C‘ constitute 
the time device of the system. The va]vM(7^ is on the steam supply line 
to the heater, and when actuated by th^clook, it opens and blows out 
steam. 

Compressed air is supplied by pipe .4* and conneeted with valves 
C' and by A" operating as follows: Air cock C’ is opened admitting 
air to the pneumatio valve of the clock; the hand is set for the time 
required fo" the cure. The hand travels to the left, and at the expira- 
>tion of the time, it will trip the lever of the pneumatic valve, and thus 
turn on air into pipe A”, which will operate 1;he diaphragms of valves 
C* and (7“, thereby shutting off and blowing out the steam, so that 
withoirf the necessity of handling any valves, the heater may be opened 
anjCpB goods taken out. »The operation of the clock is independent 
of matW the governor. • 

BeSes showing tha application of the pressure tovernor and 
tus»d»V®i diagram illustrates the Tagliabue plan of piping for 
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Fig. 367. —The Tycos System of Tempekaiuhe Controu 
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a hose ^l^sanizer, with the necessary fittings and their location. D 
represents the steam supply from boiler, and D' D^ the 2-inch 

steam supply to the vulcanizer with three 1-ineh inlets. This supply is 
so piped as to give an equal volume of steam to each of three inlets. 
D^ represents 1-inch steam supply to the bottom with two inlets, and 
EE discharge pipe. FF represents the air blow-off valves, which 
are 11/4 inches to vent the air quickly. 

(1 G arc the mercury thermometers, screwed into special fittings. 
11 is a similar fitting for a rc<!ording thermometer. This is provided 
with a steam circulation cock, also with an opening for attaching a 
steam gage and jircssure governor connection. I is the ordinary spring 
pressure gage. ,1J represents the recording thermometer with its 
connecting tube, which can be 2.1 or more feet in length. K is the 
vulcanizer and L the steam aej)ariitor. 


The Tvcos Syste.w of TEiirEiiATUEis Contuol. 

Fig. ,‘iC7 illustrates the II and M system of automatic heat regula¬ 
tion applied to a vulcanizer. It shows lie application of the type “S” 
regulator, ‘“Tycos” recording thcirmomew, “Tyeos” time valve for tim¬ 
ing the ’-‘ngth of I'ure and the II and klwdght side angle thermometer. 

The Tvcos Time 1 aeve. 

This device is attached to the presslor vulcanizer and allows the 
cure to run exactly the right length of lime. Then it automatically 
shuts off the steam and opens the blow-oif. The valve is operated by 
compressed air and can be made to operatic minutes, 2 hours, 4 hours 
or 24 hours. 


The E].j.i.\wooi)-Seihei!lixo Vii\^kizeb CoijTfioi,. 

The machine shown in Fig. 368 is desigi^.d for accurately timing 
the curing process and for automatically shutting off the steam and 
opening the molds at a predetermined time by a clock mechanism. 
Referring to the two drawings, A represents the apparatus with the 
iqplds open and B shows the regulating device in the position it assumes 
when the molds are closed. • 

The shaft C, bearing a grooved pulley D, is turned one revolu¬ 
tion an '^ur by a clock mechanism (not shown here). The driving 
shaft .jS? driven by a belt an^ turns at a faster speed than the shaft C. 
These twe^shafts may be extended to operate any number of ^^llcanizer 
molds simultaneously. The,lower half F of the mold rest» upon the 
t^e machine and the upper half F' is hinged by l|)llow jour- 
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nals G, which also serve to admit steam for vulcanization. /flESie 
part is counter-balanced by a weight H. In operation, the,4w( 
shafts G and E, being set in motion by the clock mechanism and tin 
driving belt respectively, and the press molds being open as shown the 
unvulcanized tiro is placed in the lower mold and inflated with live 
steam. The operator then disengages the hook on the end of the con¬ 
necting rod I from the pin on the lever J, and pushes the lever / to 
the right, opening a three-way valve K and admitting steam to the 
molds. The lever J is throAvn back until the hook from the rod I again 
drops over the pin on the lever. The operator pulls the starting rod 
L to the left, causing the driving shaft E to rotate. The fou^way 
valve R is opened to admit water above the piston in the hydraulic 
oylinder R‘. As the piston descends, the upper pajt of the mold 

ti'c upper end of the clamp 
arm T down over the top of the mold. As the piston continues to 



Fig. 368.- 


-The •liU.INWOOD-SEIBEBLrNG VULCANIZEH CoNTEOL. 


i. admiW B. ,le Mid., wtcn U. 

levers remlin in the position shown at B dnrto^ 
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the cure is complete the weighted lever V descfflids aud 
forces the rod I and the lever J to the left, thus closing tihe steam inlet 
and allowing the escape of steam through the exhaust pipe Z. Water 
under pressure is admitted to the cylinder and forces the pistoh up. 
This also disengages the clamp arm T from the molds. The cross-head 
on the upper end of the piston rod forces the lever Y down and opens 
the molds by assistance of the counterweight H. 

The time during which the molds are closed for vulcanization can 
be arranged for any kind of rubber goods, and the timeehaft auto¬ 
matically controls the time of vulcanization without attention on the 
part of the operator after the molds are closed. 



CHAPTER XX. 

ETIBBER LABOEATOEY EQUIPMENT. 

T he laboratory is today a most important adjunct to the well 
equipped rubber factory. All crude rubber compounding ingredi¬ 
ents and fabrics, as well as lubricating oils, fuels and general 
supplies, are there tested. In its various departments, routine, physi¬ 
cal, mechanical, electrical and experimental, it is the brain of the 
factory. 

There is probably no industry in which scientific control by chem¬ 
ical and physical tests and analyses is of wpial importance. The raw 
material—India rubber—is produced from various plants, gathered, 
and coagulated in many different ways. It contains, besides rubber, 
resins, insoluble matter, nitrogen, ash, water and added impurities 
or preservative substances. » 

Crude rubber is usually »ught and sold without previous deter¬ 
mination by chemical analyses of the percentages of the various s\ib- 
stances present which affect Lhe value of the raw product. It is 
probable, however, that it will eventually be sold on a blown 
analysis as are coal, silk, iron, ore, sugar, copper and nearly all other 
raw products. < 

India rubber, although consisting essentially of the hydrocarbon 
of the formula Cio Hie, has/three different constituents, the soluble 
hydrocarbon, the insoluble pm or “nerve,” due to a nitrogenous body, 
and the resin. J 

By chemichl tests, thi^fore, the varying amounts of rubber, the 
resins and the insolubleAierve” containing the nitrogen, can be detei'- 
mined. The shrinkage also, consisting of the water and ^irt, can be 
determined by washing. It is impossible to estimsd»"% inspection 
the amount of water, dirt, etc., in rubber, to within 3 per cent., 
while it can be determiped by analysis to less than one per cent. TwS 
per cent saved on all erode rubber bought would materially add to 
the profits of the works. . . 

. Analysis and general physical examination of vulcanizes cubber 
is of the greatest value. To determine t!ie character and quality of 
robber consents by a complete chemical analysis and physical exaniiUa- 
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tion is a difficult and tedious process, yet the total rubber, the earthy 
and oily fillers, the free and combined sulphur, the fabric and the 
resins can be shown in most cases by a few physical tests and the 
determination of the principal chemical constituents. 


Testing Ceude Ecbbee. 

In testing, it is necessary to get a small sample representative of 
the mass. Nothing is more heterogeneous than crude wild rubber, 
and getting an accurate sample is therefore difBcult and requires care. 

The chemist begins with the rubber as it arrives at the factory 
in biscuits, balls, slabs, crepe, etc. In taking a sample many repre¬ 
sentative pieces must be cut through and slices taken to get proportional 
inner and outer parts, which will vary greatly in moisture content and 
perhaps in other constituents, Eeally, from 10 to 20 pounds should 
he taken for the washing test. The sample should he preserved in 
an air-tight (container .so that no moisture (-an evaporate. 



Fic. 369 .—Miniatuke Washer, Mixer, Calender, ■i2BsSs and Volcanizer. 


The whole sample, or a large part of it, should be weighed before 
washing, and preferably the metric weights used. After weighing 
jj; is sometimes advisable to soften the rubber by heating in water, but 
this should not be boiling hot. • 

Factory washing is described in Chapter I and will serve as a 
guide exaept that a miniature washer is used. A tank is also advisable, 
so that the dirt can be examined. 

Laboeatoey Eubbee 3Tachinbet. 

Experimental work is done on the miniature macl^nej illustrated . 
in Fig. 369. 
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These are a washer, mixer and calender, driven by ^electric 
motor, toother with a vulcanizing press and a vertical vulcanizer. 

The washing consists in repeatedly passing the rubber between 
the corrugated rolls of the washer. A constant shower of water is 
directed on the rubber, washing out the impurities. Not only is the 
dirt removed but also soluble substances, such as organic acids, the 
product of fermentation, or substances added to effect coagulation. 



Fic. 370. —Hand Roils rcffl Washing. 

Hand Rolls fob Washing. 

For the coinJu^da^hemist who has only a few determinations 
to make and is not equ^ped with rubber washers, it is possible to wash,, 
on fte hand rolls shown in Fig. 370. 

Cylindeical Vacuum Deyek. 

• After washing the* rubber is dried in warm air or in a vacuum 
dryer. Drying is treated comprehensively in Chapter II and may be 
referred to for guidance in drying test samples. ‘ 

The vacuum dryer, shown in Fig. 371, is a cylinder supported on 
an angle frame encased in Russia iron and healed by gas or Bteam>' 

, , ;The-mall made of seamless drawn heavy brass tubing, jack¬ 
eted, with J[-in<A steam space. The swing door has a ground jcint 




RUBBER LABORATORY EQUIPMENT 


359 


flanged and a rubber gasket, and is fastened by wing nuts, ensur¬ 
ing a perfect air-tight joint. The oven, 16 inches long and 8 indues 
in diameter, is tinned inside and provided with two perforated trays. 
Above and below these trays, at the back of the oven, are two %,-inch 
perforated brass pipes, plugged on their inner ends, which may be 
used to moisten the material within the oven. The oven is equipped 
with two perforated pipe burners which may be used for gas heating, 
also an adjustable constant level arrangement for the water in the 
jacket. For steam heating a suitable nipple connection is provided, 



Fig. 371. —Cylindrical Vacuum Dryer. 

and in the bottom a drip-cock draw-off for the condensed steam, also 
a stop cock to close connection with the constant level arrangement. 
There are also provided openings for exhausting air and moisture 
^rom the chamber, for thermometer, vacuum gage, etc. 


The Fbeas Vagutim Oven. 

Th5 advantages of constant temperature apparatus for chemical 
research and industrial processes are being recognized more and more, 
especially since the advent of the Freas method of dectriotemperature 
control, insulation, etc. (allowing for continuous unattdhded opera¬ 
tion) as employed in the oven illustrated in Fig. 372.i 
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This apparatus consists of a rectangular constant t^perature 
electric oven, with cast bronse vacuum chamber properly supported 
inside the oven, fitted with connections for vacuum and passing in 
a stream of hydrogen or other reducing gases. The body of the cham¬ 
ber is square, with rounded comers. The front, on which the door 
fits, is cast circular and is heavily reinforced, as is the door, to give 
a substantial bearing surface which produces a perfect vacuum-tight 
connection. The door can be rotated in a swivel holder which swings 
on the hinges. This permits of these bearing surfaces being easily 
and accurately ground in case of need. The central part of the door 



and the back of the chamber are covered with metal screens, on whidi' 
rest mica plates, made vacuum-tight with the frame. This permits 
inspection of the chamber by means of the electric lamp at the back 
of the oven beyond the vacuum chamber. The vacuum chamber if 
provided with cast ribs on the sides to accommodate up to 10 shelves. 
Inside dimensions of the vacuum chamber, 8x8x18 inches. Tempera¬ 
ture range, up to 180° C., or higher is desired. 

i'm 

Vacuum Dkyee with Condenser. ,. , 
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The cylinder has a steam inlet B, outlet C, vapor pipe D, vacuum 
regulator E, thermometer F, vacuum gage 0 and vent pipe H. The 
vapor pipe passes through a surface condenser I, which has a water 
inlet K and an overflow L. The condensation is collected in the tank 



Fio 373,— Vacuum Dkyer with Condenser. 


M. The vacuum is created by a pump N connected^wdth the apparatus 
through a suction pipe 0. The pump may be psWer driven or operated 
by the hand wheel P. 

Vacuum Shelf Deter. 

Referring to Fig. 374, the column A covers the condenser, while 
base B contains a compartment for the condensed vapors. The vacuum 
chambewD is jacketed for steam, hot water or gas. The drying com¬ 
partment E is large enough to take a pan or tray 18 inches square. 
The door P is locked by levers G engaging lugs H on th^ends of the 
door. The progress of the drying is observed through glass wmdows 
K in the door. The apparatus is frequently employid ^ determine 
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the size of dryer to use for a given piece of work, the depth amount 
to load the pans per square foot, etc. The results obtained with this 
apparatus per square foot of pan surface can he duplicated in any 



larger shelf dryer 'opejating upon the same principle and under the 
same conditions. 


The Sabgent Electeic Ovbh. 

The oven illustrated in Fig. 375 is heated and automatically con* 
trolled by electricity. ]*t may be set for any temperature between 60® 
C. and 150° C. The oven consists of an asbestos lined box bound 
with metal, 12x10x10 inches in size. The two upper shelves are for 
constant temperature work and the bottoin one for inorganic work 
at high temperatures. The heating units are in the lower part of-^e 
box, which ftas a mica-covered window for observing the glowing wires. 
The temp^tBfe is raised or lowered by the insulated milled headf' at 
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the left of "the window. A similar head on the left of the oven operates 
a device which maintains the heat controlling device in the position 
in which it is set. The openings at the top are for a thermometer 
and ventilation. The oven operates on either direct or alternating 
current and a 6-foot cord socket plug and a thermometer are furnished 
with the oven. 



The Centbifugal Separatoe. 

In separating the insoluble constituent of the rubber and in elim¬ 
inating impurities such as small particles of bark, sand, etc., a cen¬ 
trifugal separator is used. 

A solution of the desired strength is made up with a solvent for 
the rubber and placed in a test tube fitted into containers. After spin¬ 
ning, all insoluble matter will have settled to the bottom of the tube. 
Larger quantities may also be treated in the larger holders., 

Inteenatiokal Electric Centrifuge. 

The well known electric centrifuge, illustrated in Fig. 376, is in 
use in many rubber laboratories. As indicated in the out, containers 
t)f several sizes and shapes may be used. The 8-place combination 
head or carrier shown has places for 2 flat-b6ttom trunnion cups, in 
which can be placed bottles of 250cc. capacity, and places for 6 other 
tubes of* vailing lengths and diameters from 15cc. to lOOcc. capacity 
each. Squibbs separatory funnels of 150cc. capacity may be used in 
the two larger places. 

This machine stands about 28 inches high and is aboftt 24 inches 
in diameter. The electric motor is built into the base un^ is specially 
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designed both mechanically and electrically for efficient service.' A 
brake is provided to save time in routine work, and a device connected 
■with the brake allows the machine to slow down very gradually at 
the end so as to avoid stirring up fine and light precipitates. A rheo¬ 
stat is furnished by which the speed may be controlled -within wide 
limits. 

With many of the rubber compounds the density of the precipitate 
is little dificrent from that of the liquid. A high centrifugal force 



Fig. 376. —Internationai. Electric Centrifuge. r 

is therefore required for efficient precipitation, and this is provided by 
the high speed and large diameter of this centrifuge. 

_ A very considerable variety of other equipment than that above 
described can be furnished with this centrifuge.. 

When Ihe sample is diy it is weighed. The weighing of bdth 
wgt .and di;jf s^nples is done on an apothecary’s scale having metric 
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The Hashing and drying not only determines the loss or shrinkage 
but so masses the sample that it is nearly uniform, and laboratory 
samples can be taken from it. Crude rubber cannot be ground or 
shredded easily, so that cutting with scissors is the best way to obtain 
fine pieces. Having determined the factory loss by an imitation of 
factory methods, the chemical analysis proper is begun. The weighing 
of, say 5 grams, must be done on a chemical balance. 


Scales and Balances. 


The success of chemistry has been due, more than all else, to 
the use of accurate weights and measures and keeping careful, written 



records, loo much detail will distract the attention from the main 
issue, but taking notes during an experiment' is a real relief to the 
Aind, and pays in the long run. , 

The question of weights is of the utmost importance. The use 
of liqui^ measures has been very generally abandoned in ’ favor of 
weighing, as being more accurate. Balances are true, however, only 
within a comparatively small range; but by means of th%,WQndeBEul 
series of weighing apparatus now on thU market, it is possftje to weigh 
anything, from a steamship 40 a pencil mark. - - > 
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There are many typra of balances for fine weighing^ One, for 
example, is so delicate that it indicates a difference in weight of one 
five-hundredth of a milligram, or less than one fourteenth-millionth of 
an ounce. For such balances there is furnished a unit-weight, weighing 
29.1666 grams; so that in quantitative analysis, on the basis of this 
unit, each milligram represents one troy ounce per avoirdupois short 
ton. The bearings in these balances arc agate planes, resting upon 
agate knife edges. 

The analytical balance, illustrated in Fig. 377, has a capacity up 
to 100 grammes in each pan, and is sensitive to one-twentieth of a 
milligram. It is provide<l with a short beam, graduated on both sides 
of the centre agate for a 6-milligram rider, the beam blackened and 
graduations filled in white, which greatly facilitates the readings. It 
has agate knife edges and bearings with improved hangers and triple 
arrest, raising the hangers from knife edges as well as the beam. The 
wide pans and bows accommodate a dish 10 cm. in diameter. There 
is an improved arre.st for pans with automatic stop and red graduations 
oil the index enabling close reatlings. It has a finely polished mahog¬ 
any and glass case with leveling screws and counter-poised sliding 
door, mounted on heavy black <glass sub-base. 



Fig. 378.— Counting Scaus. 


Fig. SC’S shows the multiplying scale, for use in counting small 
articles of {he same kind. This has a capacity of four pounds, and is 
sensitive to qhy two-hundredth of an ouneb. They are usually niade 
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to count Isy tens or dozens, though larger multiples could be supplied 
to order. In using, a dozen of the articles, laid on the long arm, 
will just balance a gross of the articles on the short beam. 

Eubber chemists have always been accustomed to test the specific 
gravity of rubber samples. For this purpose there are special hydro¬ 
static scales, for weighing in water. There is a sample balance of 
this type, and also a combination balance, which can be used for ordi¬ 
nary weighing as well as weighing in water. This combination is an 
i'll around useful balance, having a capacity of one kilo, and sensitive 
to one-half centigram. Some of the finer balances, sensitive to one- 
twentieth milligram, have also an apparatus for taking specific gravity. 

For weighing cloth, or sheeted material of uniform thickness, there 
iiro balances provided with a cutter to take out a small unit square, so 
that the indicator gives tlie weight of a square yard without the neces¬ 
sity of calculation. 



Fig. 379.—Manufactukers’ Estimator. 


There is a type of balance called an estimator, very convraiient 
for rubber compounding. This is illustrated in Fig. 379. When a 
small amount of compound is weighed, the indicator will show, at 
the time, exactly how much of the material will be needed to make a 
l^atch of rubber for any desired weight or nuqiber of similar articles, 
and this with greater accuracy than can usually be done by figuring. 

Wl»n balances are occasionally moved, it is best to have them 
fitted with screw feet and ^ spirit level, so that they can be trued up 
for any table or counter. The hangings are of aluminum, for light¬ 
ness, and the metal parts should be of platinum, bras|, or other- 
wi^ made non-corrosive. * It is best to have liie whole enclosed in 
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a glass case, to exclude dust, and to keep the metal parts «t an even 
temperature. V^ery fine readings must be done with a magnifying 
glass. 

Usually a set of weights goes with each balance, but these can 
always be found in the general market, too, ranging from a milligram 
(about one twenty-eight-thousandth of an ounce} to 50 pounds. The 
metal of these must l)e non-con-osive, since corrosion increases their 
weight and destroys their accuracy. 

Extkaction Api’ar.vtus. 

Different organic compounds are .soluble in different volatile solv¬ 
ents, and this is taken advantage of in many processes. Where the 
sample is subjected to washing by a volatile .solvent which is con¬ 
tinually re-distilled from the dissolved portion and applied again to 
the substance examined, the process is called Soxlilet extraction. This 
is probably the most important process used in rubber analysis. -The. 
resins are soluble in alcxJiol, acetone, methyl and ethyl acetates, which 
are water soluble solvents. CruAe rubber is soluble in benzol, gasoline, 
chloroform, and many other water insoluble solvents. The inorganic 
dirt is insoluble in all these. Thoroughly vulcanized rubber is insolu¬ 
ble in everything which does not deeomy)ose it. 

Vulcanized rubber is, however, soluble in volatile solvents which 
will not dissolve or destroy the inorganic fillers or the fabric. Some 
of these solvents dissolve the vulcanized rubter and the combined 
sulphur. The free sulphur is easily removed with acetone. 

Moreover, the pectous rubber or the “nerve” can be separated by 
extracting out the soluble hydrocarbon with a petroleum fraction at 
rodxiced temperatures. It will thus be seen that this extraction with 
volatile solvents is useful for many separations in the rubber analysis. 
In reclaimed rubbers which have been properly vulcanized, as much as 
25 per cent, of the rubber can be extracted with chloroform after the 
acetone extraction. 

Soxulet Exteaction. 

Soxhlet extraction with both hot and cold solvents is therefore 
the main reliance in rubber analysis. The original Soxhlet appara¬ 
tus, illustrated in Fig. 380, consists of a set of 6 extractors and water 
bath, heated by gas or hot water. The flask at the bottom holds the 
volatile solvent, which is continually distilled by the heat. Above 
this is the *rtractor tube, with a side tube leading the vapors to .the 
*op, and a small siphon tube for emptying the extraetor when it becomes 
hooded. Almv^ the extractor tube is the condenser, consisting of a 
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bulbed tut# inside a larger one through which water flows. The 
sample is supported on a wad of cotton or in a paper tube with cloth 
tied over the bottom and placed in the extractor tube below the con¬ 
denser so that the condensed solvent will fall on it. The volatile 
liquid in the flask vaporizes and passes into the extractor tube at the 
bottom, thence through the side tube to the top of extractor tube, 
thence up into the condenser, where it is condensed and falls down on 
the sample in the extractor tube. The soluble parts are dissolved and 
carried to the flask at the bottom, where the solvent is again distilled 



Fig. 380.— Soxhlet ExiRAcroRa 


off, leaving the extracted substance in the flask. When the solvent 
remains clear the extraction is complete. With proper regulation of 
the heat, the operation is constant and automatic. 

The sample is then removed from the extractor, dried and weighed. 
The loss represents the soluble part. If the flask is disconnected and 
kept on the bath until dry, and then weighed, the increase tff weight 
is the substance dissolved and should'check with the other ^eighing. 

Of course the sample and flask are botk weighed before analysis. 
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For rubber work this apparatus is objectionable, for'several rea¬ 
sons. First, rubber stoppers are, of course, inadmissible, so that 
cork must be used, and this is seldom tight and frequently contains 
substances removed by the solvents. Secondly, the substance is kept 
comparatively cold while being extracted, while hot solvents are neces- 




Fig. 381. Fig. 382. 

Exisactor with Ground Joints. Extractor with Mercury Seal. 


sary in many rubber analyses. To avoid stoppers, ground joints are 
sometimes used, as shown in Fig. 381, and mercury seals are employed, 
as shown in Fig. 382. The latter is the Knorr flask, which has a depres¬ 
sion around the neck to receive mercury. 

Dr. Wiley developed the extractor shown in Fig. 383. Tliis 
was modified by Ford as shown in Fig. 384.* Here, the idea is to have 
tie large test tube in which hangs '&e condenser and extiuctor tube. 
The Wiley condenser is made of metab while the Ford modification 
is of glasif. 

»' 

--4- ( 

*8m ‘Voarqal of the Amerloao Chemical Bootety,” April, 1>12. 
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• Flo. 383. Fig. 384. ' Fic. 38S. 

Wiley Extractor. , Ford Extractoi^ Laitdsiedl Extractor. 

An extractor which has many good points is iiie Landsiedl, shown 
in Fig. 385. This has only one ground joint. The apparatus is all 
glass and the extraction tube extends down into the neck of the flask 
4nd is kept heated. Several different extraction tubes are furnished— 
A and B, used for solids; C, used for liquids heavier than the solvent 
(the solvent flowing over), and D for solvents heavier Ihan the liquid 
examined, the solvent percolating down through the liquid and arising 
from the bottom through the siphon. 

The Bailey-Walkee Appaeattjs. 

The extractor shown on the right in Fig. 386 is equipped with 
a modified form of metallic condenser having a large condensing sur¬ 
face, which has proved entirely satisfactory when used with ether, 
ev%n in the warmest climate. It has the following advantages: An 
inexpensive, durable and eflScient condenser, which may be adapted 
to practicdly any form of continuous extraction apparatus} the elimi¬ 
nation of all rubber, corks, ground glass or mercury seal connections; 
extractions may be safely rui over night, since there is practically no 
danger of breakage' due to change .in water pressure; thie fla^ is 
light enough to be accurately) weighed; and it is easily cleaned and of 
such •form that all of the extract can be transferred. 
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The illustration on the left shows a convenient affd compact 
manner of connecting the condensers with water supply and waste 
pipe. The small tube entering the inlet tube of the condenser should 
be of copper preferably, and one-eighth of an inch in outside diameter. 
The iron pipe which receives the outlet tube should be three-quarters 
of an inch in diameter and of such height that the bottom of the con¬ 
denser will not touch the heating plate when the flask is removed. The 


WATER <;iiPDiv 



Fig 386.—The Bailey-Walker Apparatus. 


apparatus is fiompact; seven of them can easily be accommodated on 
an electric hot plate 24x41/2 inches. If this type of plate is used 
it should be fitted with three heats, the high heat so arranged tliat 
it will ignite ether. 

TJkdeeweitees’ ExTKACTiQir Appasatus. 

Of lite there has come' into prominence what 'is known^ as the 
i'Undqrw^ters’ Extractor,” a slight modification of which is shown 
m Fig. 387. /.This is the standard adopts by the analysis section of 
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the Joint Rubber Insulating Committee * It is easily seen that this 
is a development of the Wiley extractor, in that the condenser is of 
metal projecting into the flask. Only two criticisms need be m ade of 
this extractor. First, the metal condenser may be acted upon by 



Fig. 387.— Underwmthis' Extraction Atparatbs. 


some solvents, particularly the chlorinated compounds. Second, there 
is apt to be an escape of vapors &>ugh the efih'k or Kd-J It 
appear that there would b^ an ad^yantage ig,,having theMd ^ 

•bee "Journal of In4u«trl»I and aagtoeorUig Clio»t«»y" !««., 
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underwriters’ extractor made in hollow stopper form. The condeaser 
might also be made of twisted glass tubing without great difficulty. 

In the analysis of crude rubbers an extraction of the dried rubber 
with acetone is of importance, to determine the amount of resin. Jfext, 
an extraction with a certain petroleum fraction under correct tempera¬ 
ture conditions gives the amount of pectous rubber or “nerve.” 

Electeicallt Heated Appaeatus. 

Sargent’s apparatus, shown in Fig. 388, will accommodate almost 
any style of glass extractors, all necessity for sliding the corks on 



Fig. 388.— The Sargent Euectiucally Hwted AppAEArps;^ 

the tubes in order to remove any part of the j^swajre being obviated. 
The cond^ising tube itself slides easily throng the cooling tahk^. eii- 
extractor, or both, to be removed from tibe cork 
juid frraa the glass parts as in other forms of»iupp(»rt 
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As there arfe ao valves or washers used, it is impossible for the cooling 
tank to leak where the tubes pass through. The water enters at-tha 
bottom, passes up through the center column and is carried down to 
the bottom of the condenser, the warmer water rising by gravity and 
overflowing. It passes down again through the center ■ column and 
is voided on the opposite side of the base, making only one inlet and 
outlet necessary and doing away with the mass of rubberrjointed indi¬ 
vidual condensers, with their clamps, heretofore used. 

The center column is elastic and may be adjusted to suit different 
lengths of extractors. The minimum distance obtainable between bot¬ 
tom of the tank and the hot plate is 15 inches, the maximum 24 inches. 
It is always best to adjust ^e height of the tank in such a way that 
when everything is in place only one inch of the condmising tube 
appears above the tank. 


Multiple Unit Electeic Heatee. 

The wide application of electrically heated hot plates has dis¬ 
closed the necessity for temperatures higher than those heretofore 
attained, but with less expehditure of furrent and quick replacement 
of heating units for emergency repairs. The Multiple-Unit hot plate 
illustrated in Fig. 389 is of the type in which the units are readily 



Fig. 389.— Multiple Unit Electsic Heater. 


renewable by ihe operator. The base and top are cast iron, and the 
units, 2 or 4 in each plate, are of moulded “Electrobestos,” grooved to 
i^eive the heating elements, which are imbedded in a prfractory cfflnont 
The top plate rests cm the units, free from contact with the base, which 
prevents loea of heat by conduction. The units rest on brichs oi 
low theAml conductivity, having a ocmductivify bf about one'twft 
that of ordinary Are bricks. This forces to the top of plaiis a 
maximum amount of heat generate||.and SiSords^ qompa^tli^dy ^1. 
atmosphere to the underside of the a^arat^. The incawnd. 
is % net saving in current lost; ^ves higher 
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maximum heats. All sizes, whether of the three-heat or' singleheat 
type, give maximum temperatures of at least 750° F. (400° C.) The 
Ihree-heat type gives approximately 400° F. (250° C.) on low heat 
and 600° F. (315° C.) on medium heat, when used on 110 or 220 volts. 


Digestion Flasks and Distilling Appaeatus. 


Separate determinations of nitrogen are made by the Kjeldahl 
process, in which the substance is boiled with mercury and aeid imtil 
all is decomposed and the nitrogen converted into ammonia. Thm 
the ammonia is distilled off into standard aeid, and the amount neu¬ 
tralized shows the amount of nitrogen as ammonia.* It is necessary 
to discriminate between the nitrogen of the rubber and that of the 



RUBBER LABORATORY EQUIPMENT 


377 


impurities* as the former is advantageous while the latter seems to 
exert a deleterious effect. The following digestion and distilling appar¬ 
atus are used in this work. 

The Spy Fumeless Digestion Appaeatus. 

This apparatus, illustrated in Fig. 390, permits of digestions being 
made in any place having a water supply and drain, without the use 
of fume closet. The fumes produced in the flasks will be sucked 
through the bulb tubes or absorbers to the drain as long as water is 
connected with the pump and running at a fairly good pressure. The 
flasks can be taken out of the ring clamps to gently shake contents 
without dismantling the apparatus. The entire apparatus is porta¬ 
ble, each part being neatly fitted to the heavy iron support. 

The Kjeldahl Distilling Apparatus. 

A most convenient form, that can be made to hang on the wall 
or with support to stand on the taffle, is shown in Fig. 391. It 



Fig. 391.— The Kjeldahl Distilling Apparatus. 


comprises a ^lished heavy copper cfet'^enser with, block tim condoiaing 
tubes, support for flasks a^d a set irf £. & A. adjustable^urneis for 
use>with natural illuminating or gasoline 
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ViSCOSIMETEBS. 

The testing of rubber solutions for viscosity is a physico-chemical 
tot but may be made of importance if the uncured or raw rubber is 
dissolved in a standard solvent in a definite way. Fig. 392 shows the 
Saybolt or American standard, and Fig. 393 shows the Engler or 
European standard viscosimeter for petroleum testing. These depend 
on the dripping of a definite quantity of solution through a hole of 
certain size while temperature and other conditions are standardized. 
Fig. 394 shows the Doolittle viscosimeter, which depends on the twist¬ 
ing and untwisting of a wire and its retardation to show the viscosity. 



Ofl-Tubs Tb wiaoiiM ter 
Bath narmcmetar 
Baetrie Kaatar 
<S) 1Ws«TablaCmr 
OvwSowCup 
Tum*7bbla Hudlea 
Staatn Inlet or Outlet 
o Staaa D>1^bi 
■^OlITabe 
^^Gtiiring PankUn 

<D BathVMM 

Bleeule-heeUt Reeepieclt 
'^^DuUtt Coric-Slopper 
'Oas Burner 
Straiacr 
^^Rscetvinf FUdt 


Pipette 

'TubeOawtfry Plttmv 


Fro. 382.— The Saybolt Viscosimeter. 


Redwood* describes all kinds of viscosimeters at great length, anfl 
all works on petroleum or oil analysis usually describe several. Thus 
Lewkowitscl/f describes the Engler, Saybolt, Redwood ^apd other vis-'’ 


••■Petrolei] 
im; Ahd q 

' C.*'. iG. &: - 


and tti Pr'oduote," by Sir Boverton Bedwood. . Second Edition, 
Itlon, ttlS. ~ 

f AttiljH(l« of Oils, Fate and Waxes,® by Dr. I. LewkowlUch, F. I. 
alto liLt«r Adltions. 7 # 
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cosimeters. Testing the viscosity of a rubber solution is about the 

only way known to determine the relative polymerization of the rub¬ 
ber; and the value of the rubber depends largely on its state of poly¬ 
merization. 



Fig. 393 Fig. 394. Fig. 395. 

Engler Viscosimeter. Doolittle Viscosimeter. Ostwald Viscosimeter. 


The Ostwald Viscosimetee. 

Fig. 395 shows the viscosimeter largely used by rubber chemists, 
particularly in Europe, owing probably to dstwsdd’s prestige as one 
of the greatest authorities on colloids. It oonsii^ of a iingle IJ-shaped 
glass tube expanded into bulbs at two points *nd .ectota:^^ed at one 
point to a capillary tube.* In usej^the tube is filed i" untS: 

the lower bulb E is nearly Thto the #pjMWli» ja^ pjffl^fed' 

into water of definite ten^eratur8,,land when it has atb^M^ 
perature the solution is forced up ur® it passlis throp^jtei 
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tube B to the bulb K, filling it to above the mark C. This is done by 
air pressure on F or suction on A. The pressure of suction is then 
removed and the liquid level allowed to fall to D, the time being 
noted that it requires to pass from C to Z?. This time is the measure 
of viscosity. The instrument is graduated by determining the time 
that water or some other standard liquid takes to flow through the 
same space, from C to D. One advantage of the apparatus is its sim¬ 
plicity and ease of cleaning and of keeping under a fixed temperature. 
It will not, however, work on very viscous solutions and is never used 
in the petroleum industry in the United States, where viscosity deter¬ 
minations are of most importance and made on the largest scale.' 


The Fbank Viscosity Appaeatus. 


Dr. Fritz Frank proposed for the German section of the Inter¬ 
national Testing Committee an apparatus to consist of the following 
parts (Fig. 396): The receiver A is a pear-shaped glass vessel, with’ 
an inflow socket B provided with a ground stopper, and at C with a 
similar socket which carries the aluminum closing rod D. The vessel 
has three marks for the measurement of 200cc. The three marks 
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serve for sneasuring in and at the same time for the establishment 
of a certain level. At the lower end, the vessel has a discharge pipe 
E of metal of a predetermined length, which is firmly set in a glass 
socket. The closing rod D is ground to close this outlet perfectly and 
is carried by guides in the holder P. By means of the ground collar 
G, the glass vessel A is attached to the receiving cylinder H. Both 
grindings have connecting openings at J to allow the air to escape, or 
by slightly turning the vessel A they may be closed. The receiving 
cylinder H is graduated, and from the 95 cc. to the 105 cc. mark 
is contracted to permit accurate reading. The cylinder is mounted on 
a broad wooden base K. The dimensions are invariablfe. 

In use, the discharge opening is closed and the glass retort A is 
filled with the solution exactly to the 200 cc. mark. For the measur¬ 
ing temperature, 20° C. is always employed. In the older apparatus, 
the cock was turned from stop to stop; in the new apparatus, the clos¬ 
ing rod D is raised by a quick but steady movement to the stop and 
at the same time the stop-pin of the stop-watch (seconds watch) is 
pressed open. As soon as the fluid'has run as far as the 100 cc. 
mark down into the lower vessel, the closing rod and stop watch are 
simultaneously set and the elapsed seconds noted. As so far no unit has 
been established, it is possible only to give the time required for 100 
jcc. of the solution to run out. The second determination of viscosity 
is carried out after 8 or 10 days with the remainder of the solution, 
which must be kept in a dark place. 

Appakatus foe Detekmining Specific Geavitt. 

The ratio of bulk to weight is of great practical importance in 
the rubber industry, because it controls the number of pieces or feet 
per pound obtainable from any given stock. This relation of bulk to 
weight is dependent on the specific gravity of the maferial. Its detm- 
mination presents? a constantly recurring problem. 

The method of determining specific gravities of solids depends 
on the fact that any substance immersed in water loses weight equal 
to the weight of the volume of water which it displaces. The means 
%f ascertaining specific gravities vary somewjjat according as the sub¬ 
stance under examination is solid, liquid, or a gas. The draisity of 
any suhetance bears the same proportion to the density of water as Hie 
weight of the substance be^ to the weight of its bulk of water. Hence 
if the weight of the body, in air^ is divided by its IdU of w^h^ 
when weighed ip water, this quotient will represent the s^ifio gravity 
of the body. 



■JS2 


BVBBEB MACHINE BY 


Every chemical balance is provided with a hook at 'either end 
of the beam for use in suspending a sample to permit its weight to 
be taken in water, the glass containing the water being placed on a 
support standing on the floor of the balance case and astride the scale 
pan. 

The Jolly Spieal Balance. 

The Jolly spiral balance, so called from its inventor, is especially 
useful for obtaining rapidly the specific gravities of minerals and 
rubber samples. It is illustrated in Fig. 397 and consists of an up¬ 
right supported on a heavy iron base, which is provided vfith leveling 
screws. Extending the full length of one side of this upright is a 
mirror upon which is engraved a fine decimal scale. Sliding on tiie 
upright is a small adjustable platform for supporting a glass of 
water. Within the upright is a light adjustable wooden rod carrying 
an arm for holding one end of the weighing spiral of wire which 
supports at its lower end the connected pans. Three spirals of various 
degrees of tension are provided/ with the instrument to relate its 
sensibility to heavy, medium, or light materials. The pans are sus¬ 
pended from the medium spiral, the lower pan of glass, hanging freely ^ 
in a receptacle filled with clean distilled water. If such water is not 
available, clean cool water, that has been previously boiled to expel 
the dissolved air, will answer very well. 

To make a specific gravity determination, begin by adjusting 
the glass of water at such a height that the lower pan will be immersed 
to some point above where its supporting wires meet. Allow the pans 
to come to rest, and note the reading on the scale of the height of 
some fixed point, as the top of the white bead. The scale is engraved 
on a mirror in order that a level reading may be taken by sighting 
the point selected fof reading with its reflection. Every reading must 
be made from one reference point. Record this reading taken with 
the pans empty. Then place in the upper pan a small piece of the 
rubber or other material to be tested, of suitable size (and any shape). 
Again adjust the level of the glass so that the pans may hang free 
and with the lower pan immersed as before. When equilibrium ii\ 
established note the second reading of the same reference point and 
record. In precisely similar way determine the reading of the refer¬ 
ence point again with the sample in the lower pan immeraedi Care 
must be takm to free the sample of all adheHng air bubbles which 
woflid othermse falsify the reading. Koto the third reading and Ihe 
data will be j^dy for calculation. These readinp represent, in terms 
of'snaoes oome scale, (1) the weight of thb pans unlbaded; (2) |ite 
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weight of4he pans and substance in air; (3) the weight of the paiw 
and substance in water. 

■The difference between the first and second readings stands for 
the weight of the sample in air. The difference between the second 
and third readings represents the loss of weight of the sample in 
water. Divide the weight in air by the loss of weight in water and 
the result will express the specific gravity. For solids lighter than 
water it will be found necessary to close the wirea-of the lower pan 
more or less around the sample to keep it immersed. 

The Nicholson Hvdeometee. 

Another and simpler instrument for obtaining specific gravities 
of solids is shown in Fig. 398. This is made of Ain sheet metal of 



Fia 398. Fio. 3»9.— Okdinary Hydrometer 

The Nicholson Hydrometer. and Cylinker. 

% 

hydrometer form, and provided wiA a iet oE smill weij^te. It is inex¬ 
pensive and accurate, W not as convenient to use as Ae |olly balance. 
Above and bdow Ae body of the hjsdroiaeter are pans f<iw holding Ae 
sample. On Ae stem is ^ refereirae mark to which pdb%:Ae instm* 
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ment is always sunk in the jar of water before each reading is taken. 
Briefly described, its use is as follows: * Let Wi be the weight reqjuired 
to sink the instrument to the mark on the stem, the weight of the 
instrument being w ; to take the specific gravity of any solid substance 
place a portion of it weighing less than wi, in the upper pan, with 
such additional weight, say Ws, as will cause the instrument to sink 
to the zero mark. The weight of the substance, in air, is then Wi — w,. 
Next transfer the substance to the lower pan, and again adjust with 
weight Wt to the zero mark. The loss of weight of the substance in 
water is then Wt —Ws- Therefore the specific gravity is obtained by 
this formula: 

Wi — Wz 

Specific gravitj=- 

Wi — Wz 

For materials in the form of powder the specific gravity bottle 
is used. This is of various forms, but is essentially a small flask pro¬ 
vided with a reference mark o^ the neck. A fine chemical bsdance 
is necessary to make the weight^, and the procedure is as follows for 
solids heavier than water:* Weigh the flask filled to the mark with 
water, then place the substance, of known weight, in the flask, fill to 
the mark with water, and weigh again. The calculation will be: 
(Weight of substance in air)-f (weight 
of flask -f water)—(weight of,flask -f 
water -f substance) 

S. G.=-:- 

(weight of substance in air.) 

Specific gravity is not to be taken as a test for quality as applied 
to rubber stocks, but simply as a guide to the economy of the stock. 
Another practical application js found in estimating the weight of a 
proposed article of solid stock when its cubical contents is known. 
The weight for water of the cubical contents is ascertained by multi¬ 
plying by 252.5, the weight in grains of one cubic inch of water. 
This product multiplied by the specific gravity of any material will 
give the weight of the object in that material. Thus an article of 
cubic inches volume woald weigh, if made of a rubber stock of J..85 
specific gravity: 

10X262.5X1.85=4671.25 grainr==10 2/3 oz. . 

Tuminyio the consideration of the means' of obtaining the gravi¬ 
ties of liquife such as acids, oils, naphtha, etc., we have the various 

•From BjIllev'A ^'Chemists’ Pocket Book.” 
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forms of hjfdroineters and balances. There are many specially designed 
hydrometers adapted to the requirements of certain industries, but in 
principle they are all alike. 


OsDINAEY HyDKOMETEE AND CyLINDEE. 

Fig. 399 shows the ordinary type of hydrometer, which consists 
of a weighted glass bulb sinking the instrument upright in the liquid. 
The d^ee or actual specific gravity is read by means of graduations 
on the stem. The ordinary Beaume hydrometers are those in general 
use. Two instrummts are required, one weighted and graduated for 
liquids heavier than water and one for those lighter than water. The 
Beaume scale of “degrees” is arbitrary and to ascertain the specific 
gravities a table must be consulted. For ordinary trade purposes the 
Beaume degree is used and is all that is required. 


The Westphal Balance, 

The balance shown in Fig. 400 is adapted to either light of heavy 
liquids and by its aid the gravities afe read direct from the weights 



Fig. 400.— The Westfhal BaiAnce. 

used wiSiout calculation. It is also convenient when (mly small 
pies of liquids are available for examination. The WIswa jg ^ 
readily adjustable that the glass ,^b will balance the mmterweigjht 
on t^ opposite arm when hanginf in air. 'When suspep^ in any 
liq^d a buoying effect ienendait on the imivitv «f 4^ 
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throws tiie instrument out of balance. The equilibrium is reestablished 
by a set of rider weights. Reading the position on the beam of the 
weights in the order of their size gives the specific gravity at once. 

The youNS Gbavitometee. 

A direct reading specific gravity balance for solid, pigments or 
other finely divided materials insoluble in water is shown in Fig. 401. 

The balance is leveled by a screw in the base, as seen in the 
figure on the left. The sample of rubber or other material to be 
tested is suspraided on the needle point and the weight'on the beam 
moved in the direction necessary to bring the index to the point 



Fig. 401.— The Young Gravitometer. 


♦ 4 

marked oo on the graduated arc. The glass vessel, filled with water, 
is then placed on the platform, which is raised until the sample is 
fully immersed. The pointer will then move along the scale and indi¬ 
cate the specific gravity, as shown in the figure on the right.’ 

For lesting pigments, a receptacle is provided, which is suspended 
in the place '<Mf the hook. The operation is the same as with solids, 
except for the use of the counterweights. 


The Eost appakatui^ 
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solution of chloride of zinc with a specific gravity of 200. The pro¬ 
cedure is very simple and quickly gives the exact statement of the 
specific gravity. 

For the denser grades of rubber which are likely to be heavier 
than 0.45, fill the cylinder with zinc chloride solution exactly to the 
lowest line, 2.0—if possible without wetting the upper part of the 
tube. This is done with one of the pipettes. Then put the piece of 
rubber in the cylinder, having first moistened it, to prevent air bubbles. 
If the rubber is specifically lighter than 2.0 it will be suspended in 
the upper part of the mixture. Now add water with the other pipette, 
drop by drop, frequently stirring the fluids, as long as the piece of rub- 



Fig. 402.— The Rost Apparatus. 

b§r is in the midst of the mixture. The mixing is best done by slowly 
turning the cylinder after having closed it with a stopper. Heavy 
shocks are to be avoided. The number on the left of the cylinder 
which the liquid has reached, after standing a short time, gives the 
specific weight of the rubber. 

For rubber having a weight of 1.0 and 1.5, a contrary procedure 
is adopted. Fill the graduated cylinder with water to Ae line 1.0 
on the right side, then add zinc chloride solution as described above, 

« itil the piece of rubber is swimming in the mixture. The number on 
e right side of the scale gives the specific weight of the rubber. 

?h>Ecmc Gravity and Compo'tjkd Cosy Calouiatob. 
Young’s device, illustrated in Fig. 408, is used f«(^ calculating 
gravities from the formulas of compounds. It will be Mffli that the 
important compounding ingredients^.'ive’heen plotted QiTthe riidahJe 
chvt, on lines which cgglhspond to the iWip^^s of ihii^gn^tjjBS. 
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The operation for determining the specific gravity of a compound 
from its formula is as follows: The slide B is moved vertically until 
the index A is at the percentage of the first ingredient. Then the 
cross slide is moved imtil the index 0 is at that ingredient’s line, and 
the nmner is moved to the left on the cross slide until it comw to 


Fig. 403.— Specific Gravitv and Compound Cost Calculator. 

the left stop. The slide B is then moved so that the index A registers 
at the percentage of the next ingredient, and the cross slide carrying 
the runner is moved to the right until the runner index is on thC 
ingredients line. This operation is repeated until all of the ingredi¬ 
ents have been introduced, and the'gravity is read on the upger scale 
under the hmr line. ^ • 

' Yoi an ingredient which has no line on the chart it is possible 
to interpolifte between the lines as plotted, fcnowing, of cour^^ the 
gravity, o^he uigredient 
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The sfide B is reversible, and on the opposite side are linns 
which may be used in the calculation of compounding costj or' the 
batch weights from the percentages in the compound. 

Sampliwg. 

Nearly all vulcanized rubber can be ground on the rubber mill, 
shown in Fig. 369, to any required degree of fineness, and where 
these machines are available they are the most satisfactory means of 



Fig. 404.—Grinding Mill. 


getting a sample of most goods. The Joint Rubber Insulating Com¬ 
mittee* prescribes the mill shown in Fig. 404. In this the grinding 
plates are adjusted so that not more than 20 per cent? of the rubber 
will pass through a 40-mesh sie\’e. The material is then sifted through 
a 20-me8h sieve and is ready for use. For the analysis of the inor¬ 
ganic fillers the usual laboratory apparatus is used. 

Physicai. Testing oe Eubbeh. 

Thp value of rubber goods usually depends on the peculiar elasticity 
and resil^ynoe of rubber itself, together with ite'electrical resistance in 
some cases. Its resistance to water and the ejbmfents generally is also 
important, as is its resistance to chemicals. I Therefore ftie physical 
testing of manufactured rubber artiofes is of greatest impoi^ian^ 


'joumsl ot Industrial EnglneerlnB ChetnlilSifsa .Tanuary,; UlV.. 
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The tensile strength of most rubber goods can be determined on 
any of the usual tension machines, provided they are adapted to take 
care of the great stretch. 


Test Pieces. 

The European testing machines as a rule call for rings, while the 
American specify strips. Mills, who has done research work for the 
largest American rubber plants, thus discusses the two foms and 
describes his strip cutting apparatus. 

*“Although the ring form of test piece is popular, many prefer 
the straight test piece, as it does not involve certain errors to which 
the ring is subject. 

“Fig. 40.5 shows a hand operated press for cutting standard 
test rings, and Fig. 400 shows a device for cutting test strips. 



Fig. 405.—Punch Press for Standard Kings. 


“All those w’ho have tried punching test pieces wdll appreciate 
the difficulty in preparing uniform pieces of a regular cross section 
that can be easily measured. The softer the stock the more it yields 
under the knife or punch, and the more likely will the section depart 
from the desft^ shape. 

“Strips may be raphled into the desired foim, but it is difficult'.o 
obtain uniformity throughout the narrow portion. It is essential tliat 
the section should be I-uniform and easily measured, alsotfthat the 
edges should be clean, \is a tear will readily follow a slight ifcheck. 
It has been found mucl* more satisfactory to punch away the sides 
of a flat strip, leaving the test portion between tWo-'stout ends. 

P^IUb. fi^Journal c£ Industrial and Engiisaring Chemistry," June, i912. 
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“The strip is molded in bolted molds. Eeferring to iig. 407, a 
sharp, thin, curved knife is set firmly in the vertical slide. A stop 
prevents it from touching the cast iron bed plate. A ‘nest’ into which 
the strip fits snugly prevents the rubber from spreading while being 
cut. The nest is secured to the bed plate by thumb screws, and it 
can be adjusted to the thickness of the strip. 



1 Fig. 408.—Straight Strip Cutter. 

“A few thicknesses of manilla paper are placed under the strip 
in the ‘nest’ and one side is punched out The knife is so shaped that 
a little of the rubber at each end is left uncut; thus, when the strip 
is lifted out, the punched pieces still adhere to it. Without removinjj 
this piece, the strip is replaced in the nest, this time with the cut 
edge forward. Care is t&en to have the same surface up in both" cases, 
as the parallelism of the. width of the test pieces is thereby tlssured. 
The second side is punclM out, the strip otaken out of the nest and 
the punched pieces tom ctr cut free. Two marks at a unit distance 
are then pistil on the 4trip, which after measuring is ready, for 
testing.” 
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Geindee foe Test Pieces. 

The machine shown in Fig. 409 is for the purpose of preparing 
samples of uniform cross section to be used for tests for tensile strength. 
It was designed primarily for grinding off the rubber in preparing 
samples for testing the breaking strength of rubber hose lining. 



Fig. 409.—Grinder for Test Pieces. 


The rubber-backed interior lining is stripped from the fabric of a 
section of hose several inches in length. This strip of rubber is cut 
to a uniform width of one inch throughout a distance of 3 or 4 inches 
along the middle of its length. The strip is ^en strapped closely to 
the platen of the grinder, being held firmly ili position by the eccen¬ 
tric rolA shown in the cut. The strip is pl^d with the smooth side 
to the platen, leaving uppeijnost the rough sime composed pf the rubber 
backing, which is then ground off from tfe lining. This machine 
requires less than horse power for its opemtion and is*driven by a 
bolter motor drive. 
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Test Piece Geips. 

In testing rubber, one of the greatest difficulties has been to 
grip the test piece in such a way as to prevent slipping without at 
5ie same time injuring the rubber. Even a very small scratch on the 
surface of a test piece is often sufficient to cause failure at that point. 

Li order to prevent slipping of the test piece as its section is 
gradually reduced under increasing tension it has been found advisable 
to provide means for automatically tightening the grip. This is con¬ 
veniently accomplished by using a cylindrical roller mounted eccen¬ 
trically as illustrated on the left in Fig. 410. When the rubber varies 



Fic. 410.—Test Piece Grips. 


in thickness, as is often the ease, it is an advantage to use a number 
of thin cylindrical discs as illustrated on the right. These act inde¬ 
pendently, producing a uniform pressure over the gripping surface 
and preventing any uneven slipping. 

Testing Devices. 

The Schoppee-Dai.en Machine. 

C 

The tester shown in Fig. 411 is worked by hydraulic power, its 
operation, briefly stated, being as follows: The rubber test ring is 
placed over the spools and the lower spool is geared to the rack in such 
a way that it is caused to revolve during a test. This motion is trans¬ 
mitted to the fop spool by the rubber test ring, the object of rotating 
the spools being to equalize the tension at all parts of the specimen. 
As the tension is increaled, the weighted lever, to the short sfrm of 
which the top speed is atUched, is gradually deflected. When the test 
ring is broken the lever w held at the poiilt of maximum load by 
means of a set of pawl» the breaking load being read "from the 
curved scale and the eloilgation being indicated by the vertiep! i^ale 
Just opposite the test ring. 
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Fig. 411.—The Schoppbk-Dalen Machine. 


The Olsen Autogeaphic Machine. 

'fjje machine in Fig. 412 uses a test sttp, %-inch thick, 1 inch 
wide and 6 inches long, reduced in the mi^e to a width of %-inch 
for a straight length of 2 inches, on which length the stretch is taken. 
Three independent tests with autographic Records can be made—ten- 
sil^test to rupture of the rubber, repeated \ad test to rupture of the 
fij|Der and time elongatipn test under dead lotid. 
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A weighing system which consists of a pendulum balance in 
which the pendulum has a weighing motion of 90°—i5° either side 
of central position, obtained by use of the weight at the left end of 
the machine, which overcomes the gravity of the pendulum. The 
straining mechanism consists of a screw, which operates the straining 
head driven by a four to one variable speed motor, so speeds of from 



Fig. 412.—The Olsen Autographic Machine. 


6 to 24 inches p^r minute are readily obtained. A repeated load of 
varvdng amount may also be applied by operating the hand lever to the 
right of the machine. This gives a reciprocating motion to the strain¬ 
ing head. A quick release and hand return of the straining head is 
provided, and when dead load tests are made the head is released 
from the screw and the load applied at the extreme right end of«) 
machine. The rubber is» gripped between two yedge rollers in each 
head whidi are operated simultaneously by hand levers. 

The autographic recobds are automatically taken and reduced so 
that four magnitudes of ircords may be taken, depending upon the 
stretching quality of the jrabber. One curve reduces the stretch on 
the diagram 5 times; one,*0 times; one, 20 times, and one, 40 timej— 
so that all J,est8 are reduced to a standard size-diagram sheet. 
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The Sutographic time test is made by connecting the rotating 
autographic drum to the clock at the left, and thus a record is obtained 
showing the relation between time and stretch under any desired 
dead load. 

The stretch is measured from special spring clamps fitted to the 
rubber, and an exact record is obtained by the autographic fingers 
taking the measurement of elongation from these spring clamps. 



Fig. 413.—The Olsen Standard Machine, 
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The Olsen Sxandaei) Machine. 

A comparatively new machine for testing the standard form of 
tensile test specimens is illustrated in Fig. 413. It is of the pendulum 
type, arranged so the scale will weigh in three magnitudes, either to a 
maximum of 50 pounds, 100 pounds or 200 pounds, depending on the 
grade of material to be tested. The machine is driven by a directly 
connected motor and is made with or without attachments for measur¬ 
ing elongation. 

The Schwaetz Hysteeesis Machine. 

This machine, shown in Fig. 414, extends the test piece by a 
load which is increased at a given rate until either a given load or a 
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given extension is attained. When this point is reached the load is 
diminished at the given rate and the rubber is allowed to retract. The 
relation between load and elongation is recorded by a peri, which 
draws two lines, one during extension and the other during retraction. 
What is known as the hysteresis loop made by this machine, is shown in 
Fig. 415. This is drawn upon a sheet of paper attached to the mov- 


Fig. 415. —^Hystesesis Loop. 

ing table. The line 0 £ is made" during extension the result 

of the stretch of the rubber and of a calibrated spring. B D is the 
retraction cun'e. The distance D 0 represents the sub-permanent set. 
The outlines of the curves indicate the physical properties of the rubber 
sample and thus determine its qualities and insulating values. 

The Shore Elastomktbb and DuEOMEThB. , 

An instrument suitable for measuring the hardness of soft rubber 
is unsuited for hard rubber; also, one that will determine elasticity of 
soft rubber is unsuked for hard rubber. To measure successfully the 
Droperties named, the Elastometer for elasticily, and the Durometer 
tor hardness, shown in Fig. 416, have been devised. 

Tite Durometer when applied to soft rubb« indicates its resistance 
to the penetrating force of a blimt pin. Tm pin .projects from the 
instrument three thirty-seconds of an indi Md is held by a carefully 
calibrated spring. On the harder grades itts pushed in most of its 
lengMagainst the tension of the spring. lA extent of the oompres- 
sirau^d, conversely, the deformation of the mbber, are unseated on ^ 
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the dial, expressing units of hardness. The size and position of these 
units, since the value 50 is the average hardness for soft rubber, have 
been carefully chosen and obviously wiU remain constant,» 

In testing the elasticity of rubber with an instrument that is to 
be applied to the surface without damage, the stretch test is most 
closely imitated by one involving a tearing or cutting stress. Rubber 
having 100 per cent, elasticity will resist the penetration of a knife 
or a sharp point for a given depth without cutting in the slightest 
degree. Should, however, the elasticity be somewhat imperfect, the 
cutting will take place to the extent that the elasticity is deficient, until 



Fig. 416.—The Shore Elastometer and Durometek. 


at last the elasticity is so low at a given hardness that cutting will 
occur almost the entire distance penetrated. The Elastometer has 
been devised l^y applying this principle. The action is as follows: 
A medium sharp pin, three thirty-seconds of an inch long, is locked 
and caused to penetrate its entire length into the rubber. After a few 
seconds the pin is unlocked and is pushed back by the rubber, accord¬ 
ing to its power to recover its original form or its elasticity. 3^ pin 
actuates a very delicately balanced indicating needle, readinj|‘ in p^ 


oentages of elasticity, rif it is pushed back only half way, 50 per cent, 
is shown; if all the w^, as wW the rubber suffers no injur^y at all, 
100 per emit, elasticities shown. 


JThe Pla8tometi;». 

The Plfistometer,/4hown in Fig. 417, is an-instrument■'M^hi<ii 
t^qag|^ty p^ioity Wy be indicated. Its method is direct lading 
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Fig. 417.—The Plasiometer. 


without injury to the material tested, i.e., imMke a “tensile-test” in 
which tl^ material is tested to its destruction, j It has a combination 
W unr+o whereby a weight may be suppoi-ted IWholly upon a sphere, 
tly hard to sustain sach load without |ppreciable deformation, 
whereby the amount of penetration^r indentation is deter- 
iui» the expiration of one minute. 
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Jfost grades of crude rubber maj be tested by tiie t’lastometei 
in which the sphere is a hardmed steel ball, %-moh in diamrter, upca 
which is placed a weight of one kilogram, the penetration or inden- 
tati(m of such ball being indicated by the micrometer dial gage, indi¬ 
cated to one one-hundredth millimeter. Softer materials require a 
larger ball, or less weight, or both. Harder materials require a smaller 
ball, or more weight, or both. 

The Shore Scleroscope. 

The Shore Scleroscope, Fig. 418. records the hardness or resistance 
to penetration, as shown by the height to which a small plunger ham- 



Fig. 418.— The Shore Scleroscope. 


mer wdl rehound. The hammer is equipped with a point so shaped that 
® ^ registers the extent of the rebound 

and tiws definitely sljows the relative hardness of the material tested. 

^ Elasto-Dueometeb. 

. apparatus measures the elhsticity and hardness of^.fub- 

bar. Fig. 419 is a saCTional view of the darice arranged 
measurements of habeas. A brass tube D is screwed into w npp^ 
iplate. mhi this is placed a helical spring which bears at nn 
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the base B of the shank A and at the other end oA n head ‘^eoe‘^ 
whidi is screwed on the tube D. The idmnk A is graduated at fii 
Helper end, and this gradnaticm serres to measure the distance 
which the head piece C is displaced with reference ,to lie tube D 
when one is screwed over the other. In this way the anmunt of pree- 
sufe on the spring is measured at E, consequently, if tie spring 
las been gaged the pressure which it will support is known. The 



Fig. 419.—EtASTO-DusoMETER. 


lower end 4*of the shank A carries a point F which, under the pres¬ 
sure of the spring penetrates into the material ^ be tested. This base 
baa a t^^ier index 0 which shows the amount of the penetration in 
hs OT a millimeter. There are, it wil^ be two dharactwis- 
|df, the test, the pressure #nd the depth to whirii the point is forced, 

Thk P. B. DviiaM<»cBr1feE. ^ 

, 420 shows tile P. B, Dynaiiometer, ilbieh obnrists'of a siJid 
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ducing the stresses and the appliance for measuring them. CJn the table 
is a horizontal spring balance which carries one of the jaws to hold 
the test piece. Means are provided to recalibrate the spring, and thjj 
pointer remains at the maximum indication on the breakage of a 
specimen, thus recording the breaking load. 

The load is applied either with a hand wheel and bevel gears 
for quick motion or through worm gears for heavy loads at low speed. 
Pulsating stresses of any desired amplitude can be applied by an 



Fii;. 420.—P. B, Dv,«j.^MiiMr.TEK. 

C43centric gear at adjustable speeds. .Samples can be tested in a bath, 
by means of which the temperature can be varied. The apparatus 
also provides for compression, plasticity, repeated bendings, wear and 
friction tests, so that it is capable of being applied to a large number of 
purposes. 

. One of the important features of the “P. B.” system is the 
possibility of determining by its aid both the wear and tear and the 
co-efficient of friction of rubber, fabric, etc. 

' The ^ALKEKAU-SufCEAIB MACHINE. 

A machine for applying tensile tests to rubber is shoii;^ in Fig. 
421. It consists of a movable bed plate upon which is a spring balapw 
• and a gyip for the test piece, and betwfeen them a removable wige 
which follows up the pull on the balance and holds it at the nMitoiuni 
strain whm the breajd^ occurs. The strain is applied throughla sciw 
liy meifes rf<|)bwer or the hand wheel at the end of the macEne. 
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There is also a hand wheel at the side which operates a rack 
Md pinion for moving the carriage rapidly to its original position 
aSler a test has been made. Opposite the movable grip is a fixed 
one, which, however, can be made movable by removing a stud. In 



this way tests for stretch and set may be made by, att^ing dead 
weights to the hook by means of a cord passed over the sftave. The 
machine is also provided with a graduated scale and pointers with 
which the original reference marks on the test piece ma»be followed 
*88 the specimen is stretched, and thus the elongation be dewrmined. 

The CLAYTprr Machine. / 

‘ The Clayton dynamometer gives the resistance, the elongation at 
the point of rupture, the elongation under a given ^rden and the 
hysteresis curve. Wv 

The principal difference in contrast with the Btfiiopper and the 
I*. 13. machines consists in the fact that Clayton’s has neither spring 
nor weighted lever. 

A stream of water reaches a balanced receptacle at the rate of 
one kilo (3.2 pounds) a minute. The weight of the water, reaching 
t!le point gradually, exercises traction upon the sample being tested. 
At the moment of rupture the stream of water A automatically stopped 
and the\reaking load is found by weighing the amount of water in 
tWreceptacle. The slxeam can, moreover, be stopped at aB^ time, in 
orol^o read off the extension under a given load. The quantity of 
wate^i the receptacle cail also be%radttally (^minished. As mity 
bo unJrstood, this dynamometer is Bemaikab3;;\«^y to ha^fe,'nWte 
it is cfpable erf giving results equally aoeurate aSi varied. * '.•■'f, 
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ChENEVEAUSeiM RECOEDINa Dvnamometeb. 

This machine, shown in Fig. 422, resembles the Schopper machii^ 
but has a recording device P attached to the weight arm 0. Bj me^u 
of a ge&T the cylinder revolves as the weight is raised. A rack and 
pmion revolve a amaller pinion connected with the chain beside the 
cylinder. This chain carries a pencil which registers a line on the 



cylindw.^ The height of the line represents the stretch, and the di*' 

tanoe of revolution shows the weight or pull. 


Plan of a Eeooedinq Device. 

An anonymous author suggests the apparatus shown in Fife^. 
Here it will be seen that the pendulunf P swings on the c^i 0, ' 
•a^und which a cord e^jfends to the sample (4 held between Ihei^mersL ' 
i('Attadhe<!*to tl^e^ippers or holders are two fanllevs amnnil 
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is stretched attached to base at one end at F, passing over puli^ at top 
and around wheel on end of registering cylinder and finally ending 
^weight 0. 17ow as the specimen stretches in the jaws it is evident 
ffit the wei^t Q must rise to twice the extent of the stretching of 
the sample. The movement of the sample A, caused by the swing of 
the pendulum or weight P, will not have any effect on the length oi 
this cord which revolves the cylinder. Nor does the weight of 0 
or friction of pulleys have any influence, as this pull is transferred 
to the weight 0 through the grips on the sample A. 

The recording pen is moved by the bar D, connected with the 
plate 0, which follows out the extended end of pendulum at B, thus 



Fig. 423.—Side View of a Recording 


following the movements of the weight and recording it. The weight 
E pulls the pencil out through a rack and pinion on the bar D and 
the weight pulley. ’ 


The Haetford Rubber Testino Pysamometeb. 

.^is machine, Fig. 424, originated at the Bureau of Standards, 
^t WaSiington. It is specifically for rubber testing and has a oapaoiiy 
126 pounds. The dial is graduated in quarter pounds and the did 
1 ^remains at the graduation shgwing the maximum strain at whidt 
I piece breaks. A Svinch scale attadted tc^e dde of Ihe ec^h^ 
the dongation on the test pieces to obawved. pie 
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of the springs is prevented by a cramp plate, which retaihs them at 
the registered tension until returned by the operator. The returning 
device consists of two hooks, attached to the lower grip, which eng^ 
with pins in the upper grip when it is desired to return the dyna^ 
meter to zero. A hand wheel is attached to the worm wheel shaft for 
this purpose. 

The upper grip swivels to compensate for any irregularities in 
the gripping. In the steel upright is a sliding rack to the upper end of 
which is attached the lower grip. Near the lower end of the rack 
and just above the base is the rack mechanism, drivM by a motor 
attached to the base through cone pulleys having four ^teps, which 
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drive the rack and the lower grip at approximately 10, 20, 30 or 40 
inches per minute. The range of movement of the rack is 36 inches. 

An automatic knock-off guards the dynamometer from injury, 
such as might be caused by a test piece not breaking under the rat^ 
capacity of the instrument or while returning the lower grip to its 
normal starting position. 

The instrument is equipped with a 110 volt motor, either direct or 
60 cycle alternating current. Electric connection is made to the 
motor by an extension plug from a standard lamp socket. The motor 
is controlled by a switch on side of base. 

The instrument is 105V^ inches high and requires 20x14 inches 
floor space. 


The Scott Testi.no Machine. 

This machine, illustrated in Fig. 425, is built according to United 
States standards, on the dead weight»principle. It is attacl^ed to the 
wall to avoid floor vibration and is driven by a 1/6 horse power motor. 

The head of the machine has a dial with two rows of figures. 
The outer graduations range from 0 to 250 pounds, by j^unds, and 
the inner from 0 to 50; by fifths of pounds. One handJindicates on 
both circles the amount of stress required to break thefcample. On 
the swinging lever are two weights, the upper being lixed and the 
lower removable. Delicate tests are made by removing the lower 
weight and reading the inside row of graduations on thadial. 

The test is started by means of the lever at the lem, which causes 
the stretching screw to move downward at a definy speed without 
revolving. At the end of the stroke the tester ^toy atically reverses 
and returns at high speed to its normal positionj^J^ere it comes to 
rast ready to receive another sample. The pointer on the dial records 
the amount of the break and remains at that point until reset. If 
desired, the locking pawls may be held out of engagement with the 
toothed racks and an oscillating movement obtained for friction tests, 
t To indicate the stretch a brass scale, graduated from 0 to 48 
inches, is attached to the frame at the left# The scale is< adjusted 
up to l^ing the 0 mark to any desired point. Upon the scale are placed' 
1^0 sliding pointers, which are easily moved by hand to follow marks 
^pon the sample. To theJower pointer is attached a special flexible 
ta^to a round metal cate which,^utomatieally winds and unwinds 
as ^ distance between tK pointy v aries, lliis tape gives the net 
stret® between any two marks on ftie sampl^t Near, the t^o at thb ; 



410 


RUBBER MACHINERY 


left is an automatic registering or charting device designed to hold 
a standard size letterhead on a flat platen by means of two rubber 
covered rolls. The break and stretch is recorded in ink on this ahj^^, 
which is then placed in a typewriter to receive further data for record. 
Several tests may be recorded on the same sheet to demonstrate varia¬ 
tion in different samples. The movements of this recording mechanism 
are automatically begun when the starting lever of the machine is 
operated and automatically stopped when the machine is reversed. 
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Textile Testing Machines. 

The textile fabrics embodied in rubber goods are designed to 
the finished product the element of strength. Hose and belting 
are notable examples of rubber goods designed to -withstand heavy 
strains in service. The element of strength is also important in such 
lines as footwear and clothing, carriage cloths, tires, and many otoer 
lines. As fabrics vary greatly in stretch and tensile strength, test¬ 
ing machines are a necessity. Such tests are made on a number of 
well known machines. Test pieces previously stored so that the mois¬ 
ture is constant are cut with their length parallel to both warp and 
weft. These pieces are about 7 inches long and 2 inches wide. Several 
pieces are tested in each direction and about one-half of the break¬ 
ing load figured as the tensile value. 

Riehle Aech Power Machine. 

In Fig. 426 is shown the Riehle “Arch Power” testing machine. 
It has a capacity of 600 pounds pull|and may be operated by either 
hand or belt power. The power mechanism consists of a worm and 
gear driven by pulleys through straight and crossed belts. A lever dis¬ 
engages the worm and the machine can then be operated by the hand 
wheel. The strain is measured by a standard spring baljjSace and the 
recoil is taken up by a pair of wedges which follow tie downward 
pull and prevent shock to any extent. An idle index indicates the 
maximum load or breaking strain of the specimen. 

Falkenau-Sinclaie Fabeic Testing Machine. 

The vertical form of machine as built by the I^enau-Sinclair 
Co. (Fig. 427) is arranged for hand power operation ^ly. The strain 
is applied to the cloth by means of worm gearing ^d is indicated by 
a maximum hand on the dial of a spring balance, and the recoil of 
the balance is obviated by a following up wedge, as in the “Arch power” 
machine. The hand lever shown immediately under the dials in both 
forms of machine is for controlling the release of the spring of the 
balance when the wedge system in the rear is disengaged. For rapid 
*work the worm can be thrown out of gear ajid the screw run up or 
down rapidly by the hand wheel. The machine is built in two sizes 
for 200 or 600 pounds capacity. 

Olsen’s Fabric Testing Machine. 

Ihe manhinp, illustrlted in Fig. 428, is designed to cover the 
requirements for an automatic telSile tester whero accuracy, ease of 
oper^on and rapidity arwmportant factors. 
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The cloth is held in the heads by quick acting grips which will 
accommodate test pieces up to 3 inches wide. The machine weig^ 
automatically, and the pointer remains stationary at the point on tflf 
scale at which the test piece breaks. The motor driven worm wheel at 
the end of the machine is for applying the load. It can also be applied 
by the hand wheel. The rack is for holding the pendulum at the 
point of rupture until returned to the starting position by the hand 
crank. 

Two machines are embodied in the one, in that the capacity may 
be readily changed from 300 pounds (1 pound increments) to 600 
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Fig. 428.—The Olsen Fabric Testing Machine. 


poun Is (2 pounds increments) by changing the weight the pendu¬ 
lum, and on the large sized machine from 400 ponnds to 1200 pounds 
capacity. 
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Accumulator, hydraulic, 176 

Batching ingredient, 48 
Brusher, vertical cloth, 90 
Bed plate, continuous mill, 83 
Balance-Analytic, 36S 

Calender, 93 
Chaffee, 94 
doubling, 216 

doubler, Birmingham vertical, 218 
vertical, 216, 218 
even motion, 101 
engraving, 100 
feed, Ackerman, 103 
Hadfield, 105 
friction, 101 

gage, Claremont stock, 106 
horizontal doubler, 21/ 
leather coating, 102 
lift, hydraulic, 104 
Matthews, 101 
speeds, American, 100 
European, lOO 
Steinharter, lOl 
two roll vertical, 95 
•hree roll triangular, 98 
vertical, 96 
two speed, 97 

'alender room, Bitterlich, 136 
model plan, 134 
lement, churn, Bridge, 245 
churn, Troester, 244 
churns, twin, Ross, 243 
measuring. Bowser, 251 
mixer, can, 242 
Berstorff, 241 
Bertram, 240 
Drew, 246 
Universal, 240 
mill. Bridge, 239 
muddler, 238 
solution, 238 
storage. Bowser, 251 
strainer, 246 
Bridge, 247 
hydraulic, 247 
screw. 247 

tube filling, Brett, 248 
'entrifuge, electric, 363 
'lutch, friction, H and B, 113' 
friction, Vaugflin, 114 
magnetic, 115 ! 

»tl Cutler-Hammer, 116, 118 


Cold curing, fabric. Bridge, 225 
Condensers, 44 
injector, 45 
surface, 45 

vacuum dryer with, 360 
Conveyor, stock, 306 
Clark, 307 
Mitchell, 306 

Cover, mixer, transparent, 69 
Cracker, 71 
double geared, 72 
two roll. 71 
washer, 13 

Crusher, rubber extraction, 258 
extractor and. Bridge, 264 
Guiguet, 265 
shrub. Bridge, 258 
De La Corte, 258 

Sutter, Circular Knife, crude rubber, 11 
scrap, Gubbins, 285 
rotary, 288 
shear. Alligator, 285 
shrub, Abbe rotary, 255 
stock, Excelsior, 1^ 

Holmes, 192 f 


Decorticator, Landolphia, Palmer, 265 
Ueresination apparatus. Chute, 272 
alkali, 272, 276 
extractors, 271, 272 
extractor, De La Fvesnaye, 280 
Eves, 273 | 

Flamant contiguous, 276 
French, 280 ' 

German, 2fl’, 

Haddon, 27^ 

Lawrence, 275 
gutta-percha, 271, 278 
hardening, Obach process, 278 
rubber, 271 
solvent, 272, 278, 280 
views on. Dr Weber, 271 
Devulcanization history. 307 
Devulcanizer, Beers, 307 
.Biggs, 3i0 
Hall. 307 
Heller. 311 
Marks, 309 
Mitchell, 308, 309 
Peterson. 311 
Price, 311 

Richards. 308 _ , 

Disintegrator, scrap, Gardner, 291 
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Doubling, 216 
Drier, Blower, 43 
channel, 41 

condenser and vacuum, 358 
Cumner, 316 
Dryvcntor, 42 
fabric, coated, 208 
Parrel roll, 84 
multiple cell, 85 
fan, 43 
German, 40 

rotary, hot air, 314, 315 
vacuum, Devine, 317 
shelf, vacuum, 39, 361, 302 
rotary, steam, 56 
Sturtevant, 42 
vacuum, Buffalo, 318 
cylindrical, 358 
oven, Frea, 359 
Scott, 319 
Stokes, 319 
Drive, Calender, 119 
calender, motor, 126 
Kelsey on, 122 
electric, 121 

calender, 126 

calender, Westinghouse, 126 
motor control, 124 
three speed, 121 
two speed, 119 
variable speed, Bixby, 128 
Evans, ISI 

Elasticity gage, Breuil, 402 
^ Shore, 3519 

extractor, Bailey-Walker, 371 
crusher and. Bridge, 264 
Ford, 371 
ground joint, 3^ 
gutta percha, Klgole, 268 
Serullas, 26s 
heater, Sargent, 374 
Kemptor, 267 ‘. 

I,,andseidl, 371 
mercury seal, 368 
Obach, 269 
rotary. Valour, 267 
rubber, Lawrence, 259 
Soxhlet, 368 
Underwriter, 372 
Wiley, 371 

Flabrtc, challcing, 210 
cleaning. 210 
curing, 209 
doublinir, 216 
finishing, dull, 212 
imprecating. 226 
inspection. 92 
measuring. 86, 87 
pasting, 209 
.polisjiittg, 209 
printing, ?;12 , 


singeing, 88, 89 
spreading, 194 

preparation for, 84 
starching, 210 
stretching, 86 
striping, 2l9 

device, Guthrie, 221 
Videto, 220 
Flask, digestion, 377 
distilling, 376 
fumeless, Spy, 377 
Kjeldahl, 377 

(iage, “Ideal," 340 
pressure, 336 

American, 336 
rc'-ording, 338 

and alarm, Edson, 340 
Bristol, 338 
continuous .339 
precision, 339 
vacuum. Tagiiabue, 337 
Gravitometer, 386 
Grinder, roll, Bowen, 109 
Linton, 111 
scrap, Gardner, 291 
Mitchell, 290 
Guayule, 254 

Hammering machine, 188 
Hardness, gage, elastro-durometer 
uil, 402 

durometer. Shore, 399 
plastomcter, 400 
sleroscope. Shore, 402 
Heater, electric, multiple unit, 375 
Hydrometer, Beaume, 385 
ik'icholson, 383 

I nuregnator. Destribats, 228 
Kremer, 226 
Siverson, 227 

Joint-hammering machine, 188 

Laboratory equipment, 356 
lubricator, roll, Dootson, 105 

Masticator, Bridge, 79 
Hancock, 77, 78 
Pointon, 81 
Troester, 82 
Universal. 79 

Mill feed, automatic, Bragg, 74 
mechanical, 72 
Olier, 74 
Pierce. 72 

Mixer, automatic, Bragg, 73 
Chaffeg* 59 , . 

cover, transparent. Hauhold, W, 
feed for. Pierce, 72 
hood owr, 68 
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mechanics, 61 
Obermaier, 77 
Ulier, 74 
.operation, 67 
scraper, 71 
single geared, 67 
standard, 66, 69 
three roll, Watkinson, 75 
Wicks, 76 

Molds, care of, 145 
cleaner, sandblast, 146 
brush. Plank, 145 
composition, 138 
electric deposition, 139 
machine tool list, 147 
making, 138 
matrix, 1.39 
metal, soft. 138 
tyiiical, 141, 142 
Portland cement, 140 
(piick curing, Eggers, 140, 141 
leforming machine. Care, 326 
rubber, 138 

apparatu.s for, 144 
reforming, Hayward, ,326 
lire tread and core, 142 
A'otors. electric, characteristus. Kelset 
on. 123 

elutcb, tiulomatic throw out, 127 
eoiurol, Kelsev on, 124 
Kepey on, 123 
.safely of, 125 
slops, 127 

peak load, reduction of, 123 

N.apbllia, storage system. Bowser, 2.53 
men, constant temiierature, 356 
I'lectric, Sargent, 362 

l*lasfometer. 401 
Polishing, fabric. Bridge. 209 
I’lc's. continuous .screw, 315 
douiilc screw. 167 
gang, bydrtiulic, 170 
gna\ule block. 265 
binged table, Perrin. 175 
knock, single screw, 165 
multiple ram. Farrell, 178 
reclaimed rubber, 324 
scrap baling, I.ngeman, 285 
Sullivan. 283 

seven plate", BerstorlT. 172 
single ram, Iiydranlic, K)8 
standard screw. 166 
swan neck, hvdraulic, 169 
swing table, Tbropp, 176 
taper screw, 315 
three platen hydraulic. 169 
toggle joint, 167 
tulc.nnizcr. Adamson, 171 
English, 174 
*Fillingham, 171 
.Shaw horizontal, 175 


Printing, fabric. Berry, 212 
Proofer, Falter, 230 
Rushworth, 229 
single operation, 231 
two side, 231 
uniform, 231 

Pulverizer, guayule shrub, Abbe, 256 
guayule shrub, Williams, 254 
mineral, Kimball, 289 
Ross, 56 

rubber scrap. Care, 289 
Pumii, xacuum, 43 


Iteclaiming waste rubber, 283 
Reclaimed rubber, conveyor, Clark, 307 
conveyor, Mitchell, 306 
defiberizer, Mitchell, 299 
press, .324 
refuting, .322, 323 

Cable calender, ,324 
sheeter, Mitchell, 322 
strainer, Cowen, 321 
Royle three way, 322 
Weirs. 321 
'washer, Clark, ,302 

Mitchell rotary, 300 
Solliday, 301 

washer-separator. Askant, 302 
.simon. .304 

Recorder, autograjihic, Olsen, .395, .396 
Bristol. 345 
continuous, 339 
Refiner, double gear, 70 
single gear, 69 
partitioned, “Jumbo." 71 
Regulator, pressure, 328 
pressure, .Atwood-Morrill, .335 
Davis, 333 
II. and M.. .330 
Mason, ,329 
Squires, 332 

and temperature, Sarco. 3.34 
Tagliahue, 350* 

Watson JlcDaniel. 3.30 
temperature, 11. and M., 353 
Tagliahue, 349, 353 
Tvco.s. 35,3 
lime, Tagliahue, 349 
Roll. Bcstwick. 104 
Bragg, ()4 
Brewster, 65 
Cowen-Bfagg, 63 
Norris. 66 

Rubb.-, crude, drying systems, .3.3 
crude, sampling, .357 
storage. 9 
testing, 357 
cutting, 10 

power knife, 11 
drying methods. .33 
guayule, 254 
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manufacture, Ksch, 34 
mixing or compounding, 59 
moisture, African, 46 
American, 46 
Asiatic, 47 
oxidation, 34, 35 
physical tests, 3S9 
raw, physical characteristics, 9 
treatment, 10 

sampling for analysis, 389 
solvents, 280 

shrubs, extraction of, 254 
tanks, 10 

vacuum drying, Devine, ,34 
wasliing, 9 

waste, reforming, ,325, 326 

Safety stops, 11,3 
brake. Dodge, 1,30 
gravity. Forsythe, 128 
magnetic. Cutler-Hammer, 116 
pneumatic, Birmingham, 1,30 
triji throw out, Farrel, 129 
Sampling rubber for analysis. 389 
Scale, automatic, 54 
counting and mtdtiplying, 366 
estimator, manufacturers’, 367 
jdatform, portable. 55 
Sejiarator, centrifugal, ,363 
fiber dry, Penther, 29.3 
floatable, ,304 
guayule, F-ithraim. 263 
magnetic. Ding, 297 
Eureka, 

Geist, 297 
Mitchell. 296 
table. 297 

rubber and fabric, 29,3 
screen. Grummel, 295 
Simon. 305 
solvent. Debatige, 293 
water, continuous screw, 315 
Vaughn, .344 

Sewing machine, railway, 91 
Shear lever, hand or foot, 192 
scrap. Alligator. 285 
stock, Birmingham, 192 
tube cutting, 192 
Shell, stock, Gammeter, 108 
Shredder, rubber, crude, 12 
Sifter, G.ardner, .50 , 

Gauntt, 49 
gyrator, 53 
reciprocating. 49 
Werner-Pfleiderer. .51 
Signals, system, electric, 348 
Singer, gas, Curtis-Marble, 89 
oil. Granger, 88 
Solution, guide. Wood. 214 
mixer, see cement mixer 


Solvent, recovery, 231 
Boeder, 235 
bood, exhaust, 237 
Heiiizcrling, 2,34 
Spence, 2.3,5 
Vincent, 2,32 
W eber-Frankenhurg, 232 
.Specific gravity, 381 
appartittis, Rost. .385 
balance, Jolly, ,382 
\\ cstphalc, ,385 
bottle, ,384 
calculation, 384, ,387 
gra\itonictcr, Vouug, ,386 
hydrometer, Batime, ,385 
Nicholson, .383 

Spreader, bar for, Cotilter, 107 
continuous, two roll, 199 
cool roll wind-uji, 107 
cipiipmcut, 194 
fabric feed, Landin, 221 
fire iireventinn, 197 
Frankenstein-Lyst, 198 
Hancock. 194 
horizontal, Kngli.sh, 198 
Mann, 20,3 
operation, 197 
proofing both end.s, 201 
Falter. 2.30 
Kushworth, 229 
reversible. Coulter, 107 
roll. Coulter, 22,3 
roller, Howkin, 206 
Rowley-VN'almsley, 199 
Sali.sbury, 199 
standard, 195 

steam cylinder drying, 201 
stretcher and. Birley-Macintosli, 20,3 
striping, Guthrie, 220 
X'ideto, 220 
varieties, 198 
vertical, Decativille, 204 
English. 2()() 

German, 205 
origin, 20 
wax, 2.30 

Wood-Rohinson, 201 
Spreading, electrical discharge in, 197 
fabrics, preiiaration of, 84 
imperfections, 84 
leather, 102 
Moisture. 84 
able, cooling, 83 
Tank, defiberizing, Mitchell, 298 
softening, rubber, 10 
Temperature alarm system, electric, .348 
control, ,327 

Tagliabue system, .349, 350 
Tycos system, 352, 353 « 

regulation, ,327 
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■J'cstintt machine, ArcIi-i>ower, Rielilc, 
m, 411 

aiit(igrai>liic, Olsen, 395 
Olicneveau-Hcim, 40() 

Cla>ton, 405 

(iyiumiimctcr. P. and B., 40.1 
Hartford, 407 
liNslercsis, Schwartz, ,19K 
riilihcr. h'alkenau-Sinclair, 404 
Sciio|iiicr-Dalen, 394 
Scott, 409 

standard, Olson, ,197 
texiile, 411 

Falkcnati-Sinclair, 411 
Olsen, 411 

I'est-piece. grinder, .193 
grips, .194 
punch pres.s, ,190 
riTig, 3‘X) 
strip, ,191, .192 

Thermometer, hidh. Bristol, 345 
chart, record, .147 
helical tnhe, lin,sl(d, .145 
industrial, .141 
mercury cu|). ,14,1 
recordTng_ linstol, .144 
s|iiral tnhe, Bristol, ,145 
\arnish. H. and M., .145 
vnl-anizcr, H and M., ,142 
Trine ler, head, Johnson, 280 
Tuhmg. cold cure, 191 
tilt length, 189 
tlie, \'oorhees, 180 
hand made, 179 
joint hammer, Dewe. 188 
machine made, 179 
multi|ile, 19(1 

Tithing machine, Bowley, 191 
dotilile, Allen, 184 
diive. motor, 18.1 
feed lor. Bridge. 186 
Kay, 184 
insulation, 180 
Kfiyle, 181 
standard, 180 
strijied, Mahoney, 184 
stock condition for, 179 
tank, soapstone, 181 
Turner, l,i9 

• work, variety of, 180 

Valve, shut off, automatic. Tycos, 35,1 
reducing. Mason, 328 
Squire.s, 332 
Watson, McDaniel. 330 
viscosimeter, Frank, 380 
Sayholt, 378 

Vtilcarizer, Bridge, Akron-Williams, 163 
eontHiuous. Eddy, 155 
control, Ellinwood-Seiberling, 353 


door, hydraulic closing, 161 
internal lock, Allen, 164 
lock, Shaw, 163 
quick locking, Williams, 160 
self sealing, Adamson, 160 
dry heat, vertical, 150 
electric light, fabric. Burr, 223 
Kiddle, 1.58 

fabric. Waddington, 223 
head, holtless, \\ illiams, 164 
horizontal, plain. 149 
jacketed, 1.50 
hot-air. French, 1.56 
rc|iair, 1.56 
Scahiiry, 151 
sealing dorr, 159 
steam, 149 

steam separator and, Fowler, 152 
steam, vertical, 149, 1.52 
sulphur hath. 1.59 
types, general, 148 
1\ ittenherg, 154 

\ ulcanizing, cold, aiiparatus. 1.55 
cidil, machine. Bridge, 225 
•continuous, 1.54 
hot air, 1.56 
proofed cloth, 155 
|)ure gum, 1.59 
solar, 155 

suliihnr hath, 159 , 

vapor, 224 

Wa.sher, Bertram, 21 
capacity of, 16, 18 
Day, .30 
Dessau, 25 
early forms, 31 
guayule, Lawrence. 260 
hand [lower, 3.58 
holkander, 19 
Hood, 24 

Kempster, 26 • 

Pointon, 28 
power for, 16, 18 
rotary, Mitchell, .300 
■Solliday, 301 
Sault, 31 

seiiurator, Askam. 302 
Koneman, 303 
sizes of. 16, 18 
sheer and, Donnelly, 2? 

■Smith, ,30 
three roll, 17 
two roll, 13 
tub, Mitchell. 299 
^’aughn, 20 
T Universal, 21 

Weighing, automatic, 57 

Young’s gravitorieter, 386 • 
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ADVI^JirnSENEXTS 


PARREL 

EQUIPMENT, EXPERIENCE, DESIGN, 
MATERIAL, WORKMANSHIP AND 
SERVICE INSURE SATISFACTION 



ANSONIA PLANT 


, ESTABLISHED 1848 

Engineers and Manufacturers 

• tk 

PARREL FOUNDRY & MACHINE CO. 

ANSONIA, CONN., U. S. A. 

< Cable Address: “FARRELMACH-ANSONIA” 

Branch Factory: Buffalo, N. Y. 

Branch Office: 882 SWETLAND BUILDING?, CLEVELAND, O. 
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RUBBER MACHINERY 


CALENDERS, MILLS, REFINERS, SHEETERS, 
CRACKERS, WASHERS, PRESSES, TIRE PRESSES, 
HOSE MACHINERY, HARD RUBBER MACHIN¬ 
ERY, MIXING APRONS, DRIVES, SHAFTING, 
FRICTION CLUTCHES, ETC. 



Let us tell you of our “noiseless” 
Drives and Safety Appliances 


CATALOGUE ON REQUEST 

H 


FAUREL FOUNDRY & MACHINE CO. 

ANSONIA, CONN., U. S. A. 




424 


ADXERTISEMEKT^ 



J. P. DEVINE COMPANY 

BUFFALO, N. Y. 

Rubber drying is a problem which demands 
careful attention in every detail. We have de¬ 
signed and installed many plants and the 
general satisfaction they are giving clearly 
demonstrates the advantages obtained by using 
the Devine System. 

Rubber can be dried under vacuum in two 

I hours with bet- 
! ter results than 
can possibly be 
5 secured by six 
weeks of loft 
drying, and it 
gives a much 
better yield than 
Ko'jAin \.un M DinEK air-dried stock. 

Devine apparatus is carefully designed for 
the special conditions to be met, and every 
part is made from the best obtainable material 
and workmanship. 

We would like to show you how we can 
save you time and money, and we can do this 
at no expense to you. We maintain a com¬ 
pletely equipped laboratory and if you will 
send us samples of your material, we will dry 
or regenerate it and let the finished product 
speak for itself. 

Write us for our complete catalogs and 
furth’er information on your special problems. 
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J. P. DEVINE COMPANY 


BUFFALO, N. Y. 



VACUUM CHAMBER DRYER AND AUXILIARIES 

Our system of drying under vacuum is the result 
of over 35 years experience in the manufacture of 
Vacuum Drying Apparatus, and the application of this 
apparatus to thousands of problems. .This system 
assures rapid and thorough drying at low temperatures, 
saving in first cost and operating expenses, better qual¬ 
ity and greater uniformity of dried product, and freedom 
from climatic conditions. Small quantities of stock 
can be kept on hand, with a correspondingly small in¬ 
vestment. • 

Our lines include Vacuum Chamber Dryers, Ro¬ 
tary Vacuum Dryers, Vacuum Drum Dryers, Impreg- 
nators, Vulcanizers, Deresinating Apparatus, Dry 
Vacuum Pumps, Condensers, Vacuum Pans, and com¬ 
plete equipment for the chemical industries. 
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Established 1836. Incorporated 1850. 

Cable Address: Liebers and 

“Bifoundry, Derby.” W. U. Code. 

“Birmingham” 

Rubber Mill Machinery 

(Manufactured for over sixty consecutive years.) 

PRODUCTIVE—EFFICIENT—RELIABLE. 
Modern patterns for modern requirements. 



PLANT AT DERBY, CONN., U. S. A. 


Inquiries solicited for Standard or Special Machinery for 
the Rubber trade. 

Estimates and illustrations upon application. 

Alterations and repairs handled promptly. 
ENGINEERS-FOUNDERS-MACHINISTS. 

BIRMINGHAM IRON FOUNDRY, 

‘ DERBY, CONN., U. S. A. 
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“Birmingham” 
Rubber Mill Machinery. 


Crackers 

Washers 

Mills 

Refiners 


Tire Vulcanizing Presses 
Accumulators 
Pumps 
Bias Cutters 


Calenders Spreaders 

Hydraulic Presses—Varnishing Machines, etc., etc. 

Heavy new designs in all lines. 

Machine Moulded and Pattern Gearing, 

Spur and Herringbone Cut Gearing, 
Shafting, Pillow Blocks, Couplings, 

Friction Clutches, Pneumatic Clutches, 
Magnetic Clutches and Brakes, 

Motor Drives and Motors. 



16 x40 MILL. 


BIRMINGHAM IRON FOUNDRY 


DERBY, CONN., U. S. A. 




M>r burn SEM ENTS 


“Bir m ingh a m” 
Rubber Mill Machinery 

Chilled, Sand Cast and Steel Rolls, 

Safety appliances for Mills and Line Shafts. 

Sole Builders Schofield Patent Bias Shear 

(over 100 in successful operation.) 

Asbestos Mixers and Sheeters. 

Automatic Mixing Aprons. 

Paper Wrapping Machines for tires. 
Tire Molds and Cores. 



26"x72' 3-ROLL CALENDER 

BIRMINGHAM IRON FOUNDRY 

t DERBY, CONN., U. S. A. 
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“Birmingham” 
Rubber Mill Machinery 



74' X 30' 6' Hydraulic Belt Press. 
Weight, 440,000 pounds. 



BIRMINGHAM IRON FOUNDRY, 


DERBY, CONN., U. S. A. 
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.iDTERTimiEXTS 


INNER TUBE VULCANIZER. EQUIPMENT No. 600. 



We manufacture Inner Tube Vulcanizers in aH 
sizes and can furnish standard or special equip¬ 
ment to meet your individual requirements. 


VULCANIZERS AND DEVULCANIZERS 
FOR EVERY PURPOSE. 


COMPLETE TIRE REPAIR PLANTS. 


Write for Catalog. 


The Biggs Boiler Works Co. 

AKRON, OHIO, U. S. A. 
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HORIZONTAL VULCANIZER WITH OVERHEAD 
TRACK AND TROLLEYS No. 20 

Pioneer Manufacturers of 

VULCANIZERS for Casings, Tubes, Hose, 
Belting, Insulated Wire and various specialties. 

Jacketed Vulcanizers and Devulcanizers of every 
size and for any desired pressure. 

Let us assist in figuring your vulcanizer re¬ 
quirements. 

ESTABLISHED I»87 

The Biggs Boiler Works Co. 

. AKRON, OHIO, U. S. A. 
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VAUGHN 

MACHINERY 

EST. 1856 


Calenders 

Impregnators with 

Mills 

‘ Solvent Recovery 

Washers 

Equipment 

Crackers 

Spreaders 

Sheeters 

Tub Washers 

Drives 

Water Separators 

Shafting 

Bead Trimmers 


Experimental Mills and Calenders 
Motors, Clutches, Etc. 


ENGINEERS AND MANUFACTURERS 

THE VAUGHN MACHINERY CO. 

CUYAHOGA FALLS, OHIO, U. S. A. 
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The Rubber Worker's Text Book 

Third Edition. Rovited to date 

Probably no one will ques¬ 
tion the statement that the 
most widely and constantly 
used book in the rubber man¬ 
ufacturing trade is “ Crude 
Rubber and Compounding In¬ 
gredients.” I'he first edition 
appeared in 1899. It contained 
exactly the information that 
workers in the rubber factory, 
and particularly those engaged 
in compounding, wanted, and 
the edition was soon ex¬ 
hausted. A new edition was 
brought outin 1909,revised and 
much enlarged. The latest 
edition of this book recently 
brought out— 

Crude Rubber and Compounding Ingredients 

By HENRY C. PEARSON 
Editor of The India Rubber World 

contains much new and valiiahlc matter not found in earlier editions. 

]t tcits the whole story of crude Rihher, its kinds, charac¬ 
teristics and methods of ])rcparation for manufacture. It de.scrilies 
all the material with which nihhcr is comixmnded in the ])rocess 
of convertinf; it into manufactured fjoods. It discusses ruhher 
substitutes and the jtseudo gums, of which the number is now con¬ 
siderable. It omits nothing that will add to the ruhher worker’s 
practical knowledge, and it is so indexed as to make reference 
quick and easy. Many manufacturers have written that they have 
found it worth a hundred times its co.st. 

A complete index sent on a])plication. 

Price $10.00. 

THE INDIA RUBBER WORLD, 2S West 45tli Street, New York 
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The Adamson Machine Co. 

ENGINEERS. MACHINISTS 

IRON AND STEEL FOUNDERS 



Builders of General Rubber Working Machinery 

Specialists in Hydraulic Presses, Quick 
Closinjj;, Self Sealing Vulcanizers and Hydrau¬ 
lic Press Vulcanizers, Straining and Tubing 
Machines, Hose Molds for long hose and 
molds for any purpose. 

We have the largest equipment in the world for 
the manufacture of automobile tire molds and cores. 

We are the only builders of rubber working 
machinery and equipment operating complete Iron 
and Steel Foundries. • 
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CEMENT 
Churns Mixers 



AMERICAN TOOL & MACHINE CO.,. 

Incorporated 1864. BOSTON, U. S. A. 
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“BUFLOVAK^^ 

VACUUM DRYERS 

Absolutely Dries Without Injury Ail Kinds of 

Rubber and Compounds 




SlIIJJ- DkVMK WITH VAl I TM ITMI’ AM) C’ON’DKNSKR 

“Buflovak” Dryers represent “The Highest Attainment in 
Vacuum Dryer Construction.” In our Shelf Tlryers, the body 
of the Dryer, even on the largest sizes, is made in one piece of our 
s]5ocial “GUN IRON’’ metal, thus eliminating the numerous joints 
found in other types and insuring the maintenance of a high vacuum. 

The “Buflovak” Rotary Dryer used for drying reclaimed 
rubber, compounds, and other materials^ is noted for its rigid 
construction, high efficiency, and low operating cost. Our catalog 
showing these and other Vacuum Apparatus will be sent on request. 

Buffalo foundry $ ItfacMno Co. 

*46 Winchester Ave. BUFFALO, N. Y. 
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ATW0-6ILU0N DOLLAR RUBBER COUNTRY 


That sounds rather 
large. But during the 
last .“SO years the Ama¬ 
zon has produced an 
average of forty mil¬ 
lion dollars’ worth of 
ruliber a year—that’s 
two billion And not 
one-tenth of its rubber 
resources has ever been 
touched. 

It is a marvelous 
country, with a future 
vastly richer than its 


past. 


The Rubber Country of the Amazon 

By HENRY C. PEARSON 
Editor of The India Rubber World 

Gives a full, truthful, delightful description of this won¬ 
derful country. Before writing this book the author had 
been an aulhofitative writer on rubber for 20 years and 
had visited every rubber-producing country on the globe. 
He went to the Amazon better equipped to describe it 
for rubber men than anyone who had preceded him. He 
stayed long, traveled leisurely, observed closely. The 
result—a most satisfying book. He describes the country, 
the rubber forests, the gatherer’s life and ways—every¬ 
thing of interest to rubber men, and to the general reader. 

The book has 244 pages and ITS photo-illustrations, besides maps and 
. charts, _ a book full of information, good humor and entertainment. 

The price, including postage, is $3.00 

THE INDIA RUBBER WORLD, 25 West 45th Street, New York 
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Small Tool Specialists. 

We make a specialty of Small Tools 
and Dies for use in Rubber Goods 
Factories of all kinds. 

Molds, Cutting Dies, 
Rollers and Stitchers, 
Stock Gauges, &c. &c. 

Calendar Rolls Engraved 

FOR 

SHOE SOLEING and UPPERS, 
WATER BOTTLES and the like. 

The Hoggson & Pettis Mfg. Co. 

NEW HAVEN, CONN., U. S. A. 


SPECIALISTS IN 

MOLDS for MECHANICAL 
RUBBER GOODS 

PATTERN MAKERS, MACHINISTS 

Fine Grey Iron, Hard Iron, Bronze and 
Aluminum Castings 

PROMPT SERVICE 

McFarland Foundry and 
Machine Company 

TRENTON, N. J. 
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THE LEADERSHIP 



of the Royle Perfected Tubing and Insulating 
Machines is convincingly noticeable, fivery 
desirable feature for effective compound 
control has been developed to the highest 
efficiency. To this is added a general design 
of great productiveness. Use the Royle 
Perfected. 

Details are fully presented in Catalog 213. 
Write for a copy. 

JOHN ROYLE & SONS, 

Paterson, N. J., U. S. A. 

l ubing and Insulating Machines, Circular 
* Looms, Strainers of voluminous output. 
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The Great Productive Achievement 
of this Century 

In 1900 the rubber 
plantations of the East 
covered 1750 acres, and 
produced 8233 pounds of 
rubber, worth 
Now they cover 1,50c- 
000 acres, and will pro¬ 
duce this year 170,000,- 
000 pounds of rubber, 
with a value of $120,- 
000,000. That is the 
most marvelous produc¬ 
tive development of the 
present century. 

What I Saw in the Tropics 

By HENRY C. PEARSON 
Editor of The India Rubber World 

tells aocuralely and most readalily and with lavish illustration the 
story of this irreal plantation .achievement. 

The author has heen a recopiized authority on ruhher for 2.a 
years, lie traveled leisurely through the ruhher belt .around the 
world, carefully investigating wild ruhher gathering and ruhher 
cullivatioti everywhere, and descrihes vvh.at he saw in this hooh: 
naturally giving most .attention to the colossal plantation industry 
in the Hast. 

'I he hook conttiins flfX) p.ages and 2(X) photo illustrations. A.s 
a description of ruhher production this hook is most informing, 
and as .an account of travel, excejitionally entertaining. 

Sent. i)o.s|[)aid. for .$.1.00. 

THE JNDIA RUBBER WORLD, 25 West 45th Street, New York 
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EQUIPMENT FOR 

Plantation and Wild Rubbers 

A n essential factor m the reduction of cost 
of production is the installation of Machinery and 
transmission gear which is at once thoroughly reli¬ 
able, efficient, and of modern design. None have had 
more practical experience than we in designing, arrang¬ 
ing and supplying complete plants, including buildings 
and motive power, for the treatment of Plantation and 
Wild Rubbers, and our experience is at your service. 



TYPE W R A. RUBBER MILL 

Direct l.eck-geared Macerating and Crepeing machine driven by meant of our 
Heywooo & Bridge’i Patent Friction Clutch. Arranged for direct driving 
from linethaft. All parti of machine self-contained and above floor level. 

WRITE FOR COPY OF SECTION KS CATALOGUE 

DAVID BRIDGE & CO., Ltd. 

' Castleton, Manchester, England , 
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\I)YERTll<EMEM't^ 


MECHANICAL MOLDS 

For 

Hard and Soft 
Rubber Goods 

Syringe Bag and Bottle Molds 
Molds for Rubber Toys 
Die Sinking and Steel Stamps 

THE MECHANICAL MOLD 
AND MACHINE COMPANY 

AKRON, OHIO 



The Cell Drier is used for tiryinfi: 
fabric previous to impreenatmg. 
This machine is simple, compact, 
efficient and economical of floor 
space, power and labor. 


H. W. Butterworth & Sons Co. 

EsIaUishcJ 1820 

PHILADELPHIA 


“FOUR OAKS” 

Pneumatic or Compressed Air Knapsack Sprayer 

ThU machine is self-contained. No separate pump. 


“KENT” PATTERN 

Copper Container. English made throughout 
Capacity, 4 Gallons 
Working Ckpacity, 3 Gallons 

A well-made, reliable machine 

Far those who prefer this type of 
machine, instead of the continuous pump¬ 
ing kind, this is far and away the hest 
machine on the market. 

PRICE 67/6 
Every planter is ini4tetl 
Complete Catalogues 
Sprayers, tthich are 
by 

Tke Four Oaks Spraying Machine Co. 

FOUR OAKS WORKS 

Sutton CoMfieM, Birmiathan, Enfland 

Cable's "sprayers, Four-Oaks." A. B. t., 4th Kditioii. 

(The large ! actual Manulacturer-s «)i Sprayers in the 
• United Kingdom.) 


to write for 
of “Four Oaks” 
manufactured solely 
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Curtis & Marble Machine Co. 

WORCESTER, MASS., 

U. S. A. 

Headquarters for 

Machinery for Handling 
Fabrics ol All Kinds 
intheRnbberTrade 

BRUSHING MACHINES for cleaning 
goods before being coated; for cleaning cotton 
liners or wrappers of soapstone, talg, etc., and 
removing wrinkles; for brushing coated goods 
in connection with starch, etc.; Starching At¬ 
tachments; Mill Sewing Machines for stitch¬ 
ing the ends of pieces together; Measuring 
Rolls and Dials; Rolling Macfiines; Winding 
Heads; Inspecting Machines; Guide Frames; 
Trade-Marking Machines; Spot Proofing 
Machines; Winding Bars for paper tubes; Ma¬ 
chine Brushes of all kinds. 
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MIXERS 

For 

RUBBER SOLUTIONS 

and COMPOUNDS 

Change Can or Pony Mixers 




No. 33 Twin Rubber Churns 


Kneaders—Doubling Machines and 
General Mixing and Grinding 
Machinery 

Chas. Ross & Son Co 

148-156 Classon Avenue 
BROOKLYN, N. Y. 
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WM. R. THROPP & SONS CO. 

Rubber Mill Machinery 
and Rolls a Specialty 

TRENTON, N. J. 



TIRE TESTING MACHINE 

for testing pneumatic tires, giving a comparison test. Will test 
two 34"x4'' tires at one time. 


We manufacture all kinds of rubber mill machinery; Cal¬ 
enders, Grinders, Mixing Mills, Refiners, Crackers, Washers, 
Hydraulic presses. Accumulators, Pumps, Vulcanizers, Inner Tube 
I^rappers,* Rag Winders, Washer Cutters, Jar Ring Lathes, 
Tire Moulds, etc. , 
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^T)VE1!TI^^EME'NT^^ 



DAY PONY MIXICK 



DAY IMPERIAL MIXER 


MIXERS FOR RUBBER. 

Tn any capacity from 15 to 
\2(t) irallons. Made with lishl 
covers to j)rcvcnl escajic of sol¬ 
vents and steam jacketed, when 
re(|iiired, for lieatinj' contents 
wliile inixinj;. 

Ask for our catalogs of; 
-MIXI'.RS, SIFTERS, 

RACKS, TRUCKS 
and SI’KCIAT. EQUIPMENT 
for RUHRlfR MANUh'AC- 
TURERS. 

The J. H. Day Company 

Office and Factory. Cincinnati, O. 

Branches in Principal Cities 


The 


Beck Slitting Machines 

Are used by some of the largest 
concerns in the country, for all 
kinds of Insulation Slitting Work 

Send for Prices 

CHARLES BECK COMPANY 

609 Chestnut Street Philadelphia 
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Tire Making Equipment 


We have been buildinjr equipment for the leading 
tire makers since the beginning of the industry. This 
experience coupled with a consistent application of engi¬ 
neering skill enables us to construct equipment that will 
give you the utmost in service, economy and satisfaction 


AKRON-WILLIAMS- 

is a name that stands for 
quality and reliability in 
thfe manufacture of— 

Molds 

Cores > 

Hydraulic Press Vulcanizers 
Horizontal Vulcanizers 
Hydraulic Presses 
Accumulators 
Building Stands 
Tube Wrapping Lathes 
Tire Repair Equipment 

Most tire factories know the efficiency 
and accuracy of .these products in 



Akron-Williams (Patented) 

Imjiroved Outside-Packed Opci all Oil 
'r>l>e llydrauhr Prt'ss 
\ ulcani/et 


Writ9 for Tire Factory Equipment Catalog 

THE WILLIAMS FOUNDRY & MACHINE CO. 

AKRON, OHIO, U. S. A. 








THE WHOLE RUBBER STORY 
EVERY MONTH 







• I “BUFLOVAK’^il 
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8; mSS^L Ikthw^- Ji |]{i 

I' iPfirn*^ jf' I 
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Q DrTuI^IW* t'A'"**" ' /I 

M luH.lffKw j iln't " 


How tlu‘ riihbor indii'^li) li.'i'- 
};rown! '1 \\vnly-ri\o yo;ir'- :is^o 
llu' I'onihiiH'd c'a|)il:diz:ition ol 
dll.' i'uIiIkt fac'orios in tlic 
I'niK'd Stall's did nol I'xi'i'i'd 
)(),()(10, Xmi il I'Xi'i'i'iK 
^4.^0,000,OIK). 'I'wi'iily-li\i' u'ars 
ajjo iIh'R' wa.s iinl a |n'iiii\ ill 
ii'Mi'd ill ruliliiT |ilaiilalioiis aii\- 
wIh'IT. Now dll' rnlilii-r plan 
latioiis ill till' I'ar I'.asl -aloin' 
rfpR'si'iit an in\cs.iiiriit of hall 
a billion. .\nd all ibis in a iinar- 
tiT i-fiilnrv. 


The India Rubber World 

(HENRY C. PEARSON, Editor) 

ba.s ffivcii t'acb nionlb for tlu' last Iwi'iity-Hi 0 yi-ars tlw nows ol 
lliis groat dovolopniont. It has grown with tho grow b of ibo irado. 
It lias inoroa.sed from 44 pagos to a journal ol 144 pages. |i has 
a .staff of o.xjio'it writors on all ]ibasos of ibo rubbor iiidiislry. It 
lias trained corrospondonls nol only in tlio rubbor oontors of tbo 
L'nilod Stales and Ifurojie, but in Soulli .\ineriea and Ibe I'.asl. 
Nothing of iuiportanee eseajies it. It is the most eoiiijirebeiisiie 
and authoritative rubber publication in the world, constantly 
increasing the knowledge of its readers and extending the market 
( f its advertisers. 

.Subscri])tion in the United .States and Mexico jier year; 

in all other countries $.k.sO. 

THE INDIA RUBBER PUBLISHING CO. 

25 We«t 45th Street New York 






VULCANIZERS 


Clfl% troubles are saved 

by the use of an ADAM¬ 
SON VULCANIZEK“in time.” 




- REPAIRINC 
‘v'nnep 


Model “U’» 

For Repairing 

INNER TUBES and CASINGS 
Price $3.00 



Model‘T" 

ForRepairing INNER TUBES Only 
Price $2.00 


I'Ir' sini|i1icity of Adamson Viilcaiiizcrs 
and llndr mtv l<nv cost, added to the 
IXSTANTLY .SATlSFAfl't )kY rc- 
snlls secured from their use. has gained 
for the entire line a tremendous ])o])n- 
larity. It makes instant re])airs any¬ 
where, witliont troiihle or danger, and 
at trilling e.\])cnse. \ (|uicR, slick, per¬ 
manent joh—VULC'.AN IZlfl), not 
patched. 

The .\lf\.M.'st ).\’ is not an e.xperiment, 
hnl the mosi extensively used vnlcanizer 
today I h er a million motorists carry it 
in their tool kits—and they wouldn’t 
h.ink of starting a triji ^vithont it. It is, 
howe\er, a distinctive X'nlcanizer,—un¬ 
like all Olliers and jirotccted hy jiatcnts. 
It is so simple, jiractical, certain in its 
('peration that nothing e(|tt:ils it. .And 
its jirice! It's so low that a motorist 
can't tind an ex*'nse for not Imying it. 
It's the chea]ie,st tire insurance ohtain- 
ahle. 


ADAMSON MANUFACTURING CO. 


Hamilton, Ontario, Canada 


East Palestine, Ohio 








ADVEllTISiail'JMTS 



IFDPir WRAPPING 
iJLlVV^lL MACHINES 

USED BY 

LEADING TIRE and 
WIRE MAKERS : : : 

PIERCE WRAPPING MACHINE CO. 

617 West Jackson Boulevard, Chicago, Ill., U. S. A 


The Most Fascinating Problem 
in Rubber 

No one will question the statement that 
the most fascinatintj problem in rubber, the 
puzzle that has engat^ed more minds than 
any other, is the pneumatic tire - how to 
make it perfect. J'housands of inventive 
people are working on it constantly. 

The whole tire subject is of absorbing 
interest and importance. 

PNEUMATIC TIRES 

By HENRY C. PEARSON 
Editor of The India Rubber World 

Tolls ilio liiinplo 0 tiro s iirv its history, dovolopiiiont, mothod 
of ooiislruction; llio cHfforcnl kiiiils .'ind typos; lio\v ihoy .should ho 
tisod, how o.'irod for, how ro])airo(l, Mr, I’oar.son, who has oditod 
'I lilt 1N'1)1.\ klT’dlltK WORLD for 30 yoars, is not only an 
authority on all ruhhor siihjoots, hut ho has studioil tiro making in 
the groat faclorios of .Amorioa and I'.uropo and has made tiros him- 
.solf. Ik' writes from personal knowledge. 

The tire manufacturer will hud this l)ook extremely useful; 
the dealer, repairer and user will find it invaluable. It contains .sOO 
pages, thoroughly indexed, and Ht) illustrations. 

J’rice $10. 

THE INDIA RUBBER WORLD, 25 West 45tli Street, New York 






Temperature Control by 

li MASON 

t Reducing Valves 

has proven an accurate, reliable 
method for regulating the steam 
supply to Vulcanizers, Presses, 

Send for Catalogue 

MASON REGULATOR COMPANY 

1191 Adams Street Boston, Mass. 













